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EP 3 383 939 B1
Description

[0001] The present invention relates to a breathable film having a basis weight from 1 to 10 g/m2, a process for
producing the breathable film, the use of a surface-treated filler material product as filler in the breathable film, an article
comprising the breathable film as well as the use of the breathable film in hygienic applications, medical applications,
healthcare applications, filtration materials, geotextile products, agricultural applications, horticultural applications, cloth-
ing, footwear products, baggage products, household applications, industrial applications, packaging applications, build-
ing applications, or construction.

[0002] The first breathable films for hygiene products were developed as early as 1983 in Japan. Production of breath-
able films began in the USA in the mid 1990s and later in Europe, where they rapidly commanded a large market share.
Currently, breathable films have two main fields of application: personal hygiene products, such as infant diapers,
feminine hygiene pads (napkins, panty liners) or adult incontinence products, and construction industry, such as under-
roofing membranes, house wraps or wall coverings. However, the specific permeability properties of these films also
have uses in other industries, such as disposable clothing in medical and industrial applications.

[0003] Breathable films typically comprise a blend of thermoplastic polymers and an inorganic filler such as calcium
carbonate and are produced by forming a film from said blend by casting or blowing with subsequent stretching of the
film. The stretching process delaminates the polymer from the surface of the inorganic filler particles, which produces
micropores, often referred to as "voids" in the film’s cross section, which allows the passage of water vapour during end-
use.

[0004] A problem encountered with the use of inorganic mineral fillers is the presence of volatiles associated with the
mineral fillers. Such volatiles may evolve at temperatures reached during the application of the fillers and may lead to
the degradation of the quality of the final mineral-comprising polymer product during the processing of such mineral
filler-comprising products. Moreover, such associated volatiles may lead to a reduction in the tensile and tear strength
of a breathable film, and may degrade its visible aspects, in particular its visible uniformity. Volatiles can also generate
excessive foaming of the mineral filled polymer melt during a step of compounding, causing unwanted product build-up
at the vacuum extraction and hence, forcing a reduced output rate.

[0005] Said volatiles may, for example, be inherently associated with the mineral filler ("inherent volatiles"), and are
especially associated water, and/or may be introduced during the treatment of the mineral filler ("added volatiles"), for
example, to render the mineral filler more dispersible within a plastic medium. Furthermore, volatiles may be generated
by the reaction of inherent organic materials and/or added organic materials with the mineral filler, whereas such reactions
may especially be induced or enhanced by the temperatures reached during the introduction and/or processing of the
filled polymeric material, for example, during the extrusion or compounding process. Said volatiles may also be generated
by the degradation of inherent organic materials and/or added organic materials, forming CO,, water and possibly low
molecular mass fractions of these organic materials. Such a degradation may especially be induced or enhanced by the
temperatures reached during the introduction and/or processing of the polymeric material comprising the treated mineral
filler, such as during the extrusion or compounding process.

[0006] One obvious means to increase the volatile onset temperature and to limit the quantity of volatiles associated
with a mineral filler is to avoid or limit the use of certain common filler treatment additives.

[0007] However, often, asin the case when a mineral filler is applied in a plastic application, such additives are needed
to ensure other functions. For example, in order to obtain uniform distribution barrier and vapour transmission properties
throughout the film it is required to have the filler as equally distributed throughout the film as possible. Therefore, usually
additives are introduced to provide the mineral filler with a hydrophobic coating and to improve the dispersability of the
mineral filler in the film precursor material as well as possibly to improve the processability of this film precursor material
and/or properties of the final application products. An elimination of such additives would unacceptably compromise the
resulting film quality.

[0008] Inthe art, several attempts have been made to improve the applicability of mineral filler materials and especially
calcium carbonate-comprising mineral filler materials, e.g. by treating such mineral filler materials with aliphatic carboxylic
acids, and aliphatic carboxylic acid salts, which in some cases may also be referred to as fatty acids and fatty acid salts.
For instance, WO 00/20336 relates to an ultrafine natural calcium carbonate, which may optionally be treated with one
or several fatty acids or one or several salts or mixtures thereof, and which is used as a rheology regulator for polymer
compositions.

[0009] Likewise, US 4,407,986 A relates to a precipitated calcium carbonate that is surface-treated with a dispersant
that may include higher aliphatic acids and their metal salts in order to limit the addition of lubricant additives when
kneading this calcium carbonate with crystalline polypropylene and to avoid the formation of calcium carbonate aggre-
gates that limit the impact strength of the polypropylene.

[0010] EP 0998 522 A1 relates to a surface-treated calcium carbonate filler for breathable films using fatty acids of
at least 10 carbon atoms wherein the filler before and after the treatment process has to be mostly free of moisture in
the range of below 0.1 wt.-%. However, to achieve and maintain such low moisture content, a high consumption of
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energy and costs is required. Thus, such low moisture content is not the ideal parameter for influencing and controlling
the reaction of a solid mineral surface with treatment additives to achieve a good quality of surface-treated filler material
product at low energy costs.

[0011] DeArmittetal., Improved thermoplastic composites by optimised surface treatment of the mineralfillers, Institute
for Surface Chemistry, August 2000, describes a wet treatment process in which a batch suspension comprising a
mineral filler material is contacted with a dispersant at room temperature for one hour. However, such wet treatment
process has the disadvantage that the wetting of a dry product for treatment and the subsequent drying is energy- and
cost-consuming.

[0012] US 2002/0102404 A1 describes dispersible calcium carbonate particles coated on their surface with a combi-
nation of saturated and unsaturated fatty carboxylic acids and salts thereof along with an organic compound such as a
phthalic ester, which are used in adhesive compositions to improve viscosity stability and adhesion properties. However,
US 2002/0102404 requires the implementation of a mixture of saturated and unsaturated aliphatic carboxylic acids/salts.
The presence of unsaturated aliphatic carboxylic acids/salts increases the risk of unwanted in situ side reactions with
the double bond during processing of any unsaturated aliphatic carboxylic acid/salt-comprising material. Additionally,
the presence of unsaturated aliphatic carboxylic acids/salts may result in discoloration of, or unwanted odour develop-
ment, and notably rancid odours, in the material in which they are implemented.

[0013] US 4,520,073 A describes mineral filler materials with improved hydrophobic coatings prepared by pressure
coating of porous minerals using steam as a carrier for the coating material. Said coating material may be selected,
among other options, from long chain aliphatic fatty acids and their salts.

[0014] WO 01/32787 A1 describes a particulate alkaline earth metal carbonate material product which has on its
particles a coating of hydrophobic material comprising a composition formed of (a) a first component which comprises
the reaction product of the alkaline earth metal carbonate and at least one given aliphatic carboxylic acid and of (b) a
second component having a carbonate release temperature substantially higher than the first component comprises a
compound of formula CH5(CH,),,COOR.

[0015] WO 2008/077156 A2 relates to spunlaid fibres comprising at least one polymeric resin and at least one filler
having an average particle size of less than or equal to about 5 micrometres and/or having a top cut of less than about
15 micrometres, wherein the at least one filler is present in an amount of less than about 40 % by weight, relative to the
total weight of the spunlaid fibres. The coating of the filler is described as being at least one organic material chosen
from fatty acids and salts and esters thereof, e.g. stearic acid, stearate, ammonium stearate and calcium stearate.
[0016] WO 2005/075353 discloses a natural alkaline earth metal carbonate having a dg of about 0.5 micrometres or
less and a moisture pick up of less than about 0.2 wt.-% as well as a process for making the particulate carbonate by
grinding. The carbonate may be used in polymer compositions.

[0017] WO 2009/094321 discloses monofilament fibres comprising at least one polymeric resin and at least one coated
filler, wherein the at least one coated filler has an average particle size of less than or equal to about 3 micrometres
and/or has a top cut of less than or equal to about 10 micrometres, and wherein the at least one coated filler is present
in an amount of less than or equal to about 50 wt.-%, relative to the total weight of the monofilament fibres. Also disclosed
therein are methods for producing monofilament fibres comprising adding ground calcium carbonate to at least one
polymeric resin and extruding the resulting mixture.

[0018] WO 2011/028934 relates to fibres, such as staple fibres, comprising at least one polymeric resin and at least
one coated filler, wherein the at least one coated filler has an average particle size of less than or equal to about 3
micrometres, and wherein the at least one coated filler is present in an amount of less than or equal to about 50 wt.-%,
relative to the total weight of the fibres. Also disclosed therein are methods for producing staple fibres, webs, fabrics,
and carpets comprising adding at least one filler to at least one polymeric resin and processing the resulting mixture.
[0019] WO 2012/052778 discloses tearable polymer films comprising a polyester and a filler, polymer compositions
for making said films, methods of production as well as uses thereof.

[0020] GB 2 336 366 A relates to filled thermoplastic compositions, and, in particular, filled low density polyethylene
compositions which are to be formed into products or articles by the process of extrusion. It is further described that the
hydrophobising agent is preferably an organic carboxylic acid or partially or fully neutralised salt thereof which has at
least one saturated or unsaturated hydrocarbon chain having from 8 to 28 carbon atoms, if the particulate mineral filler
has a neutral to alkaline surface reaction, for example calcium carbonate.

[0021] EP 2 159 258 A1 relates to a treated mineral filler product comprising at least one mineral filler, a treatment
layer located on the surface of said mineral filler, wherein the treatment layer comprises at least one saturated C8 to
C24 aliphatic carboxylic acid, and at least one di- and/or trivalent cation salt of one or more saturated C8 to C24 aliphatic
carboxylic acid, wherein the weight ratio of all of said aliphatic carboxylic acid(s): all of said aliphatic acid(s) is from 51:49
to 75:25; and said treatment layer is present in an amount of at least 2.5 mg/m2 of said mineral filler.

[0022] EP 1 980 588 relates to the domain of mineral filler treatment processes. The process for the preparation of a
treated mineral filler product comprises the following steps: (a) treating at least one dry mineral filler with at least one
Group Il or Group 1l salt of a C8 to C24 aliphatic monocarboxylic acid to produce an intermediate mineral filler product;
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followed by (b) treating the intermediate mineral filler product of step (a) with at least one C8 to C24 aliphatic monocar-
boxylic acid to produce a treated mineral filler product. The treated mineral filler products, such as treated calcium
carbonate may be used in plastic applications, such as in polypropylene (PP)- or polyethylene (PE)-based breathable
or extrusion coating film applications.

[0023] DE 958 830 is directed towards a method for the treatment of natural calcium carbonates with surface-active
substances which is characterized in that the calcium carbonate is ground in the presence of natural or synthetic fatty
acids, amino-fatty acids, acid amides, fatty alcohols, waxes, and resins. The natural or synthetic surface-active sub-
stances may be present in amount of from 0.1 to 40 % and grinding may be carried out at temperatures of at least 80°C.
[0024] WO 2013/190274 A2 refers to filled biopolymers, especially to compositions comprising a biopolymer and a
particulate mineral filler wherein the particulate mineral filler comprises a particulate calcined clay.

[0025] WO 03/050167 A1 refers to the use of a ground particulate calcium carbonate material having a dx of less
than 1.0 um as a mineral filler in a stretched thermoplastic polyolefin film, for the purpose of increasing the moisture
vapour permeability of said film.

[0026] WO 02/55596 A1 concerns a method for treating a mineral filler with a polydialkylsiloxane and a fatty acid, the
resulting hydrophobic fillers and uses thereof in polymers for making films, in particular breathable films.

[0027] EP 2 390 285 A1 relates to a process for preparing a surface treated mineral filler product, and to its preferred
use in the field of plastic applications, and in particular polypropylene (PP)- or polyethylene (PE)-based breathable or
extrusion coating film applications.

[0028] European patent application EP2975078 A1 refers to a breathable film comprising at least one thermoplastic
polymer and a surface-treated filler material product, wherein the surface-treated filler material product comprises at
least one wet ground calcium carbonate-comprising filler material and a treatment layer on the surface of the at least
one wet ground calcium carbonate-comprising filler material comprising at least one mono-substituted succinic anhydride
and/or at least one mono-substituted succinic acid and/or salty reaction product(s) thereof.

[0029] EP2722368 A1and W0O2014060286 A1 relate to a process for preparing a surface treated filler material product
with succinic anhydride(s), a surface treated filler material product, a polymer composition, a fiber and/or filament and/or
film and/or thread comprising the surface treated filler material product and/or the polymer composition.

[0030] EP1375579 A1 discloses a method of producing a breathable film which comprises the steps of: (a) producing
an inorganic filler by treating particles of an inorganic particulate material comprising an alkaline earth metal carbonate
compound by reaction with a hydrophobising surface treatment agent comprising one or more aliphatic carboxylic acids
having at least 10 chain carbon atoms to produce a hydrophobic coating on the particles under conditions such that the
inorganic filler produced has a total surface moisture level of not greater than 0.1% by weight on the dry weight of the
inorganic particulate material; (b) producing a filled thermoplastic composition by mixing the inorganic filler produced in
step (a) with a heated thermoplastic polymer; and shaping the composition produced in step (b) by heat processing to
form a film product.

[0031] EP2390280 A1 refers to a treated mineral filler product having a volatile onset temperature of at least 250°C,
the treated mineral filler product comprising at least one calcium carbonate-containing mineral filler and a treatment
layer located thereon essentially consisting of at least one saturated aliphatic carboxylic acid having from 6 to 9 carbon
atoms and/or reaction products thereof on the surface of said at least one mineral filler, and a breathable film comprising
said treated mineral filler product.

[0032] EP2390285 A1 relates to a process for preparing a surface treated mineral filler product, and to its preferred
use in the field of plastic applications, and in particular polypropylene- or polyethylene-based breathable or extrusion
coating film applications.

[0033] EP2770017 A1 discloses a polymer composition comprising at least one polymeric resin and from 0.1 to 95
wt.-% of at least one surface reactive white mineral material, a process for preparing a surface reactive white mineral
material, a surface reactive white mineral material obtainable by the process, a fibre and/or filament and/or film and/or
thread and/or breathable film comprising the polymer composition and/or the surface reactive white mineral material.
[0034] US2007197707 A1 refers to a method for treating a mineral filler by means of a polydialkylsiloxane and a fatty
acid, the hydrophobic fillers thus obtained, and the application thereof in polymers for the manufacture of films and
notably breathable films.

[0035] However, the described breathable films have the disadvantage that ultrathin breathable films, i.e. films having
a basis weight from 1 to 10 g/m2, can be hardly prepared without deteriorating its mechanical properties such as force
at break, elongation at break, modulus of elasticity or water column, and the surface quality of the films.

[0036] Thus, the provision of ultrathin breathable films, i.e. films having a basis weight from 1 to 10 g/m2, having
maintained or improved mechanical properties, compared to a film of higher basis weight, and good surface quality
remains of interest to the skilled man.

[0037] Accordingly, itis an object of the present invention to provide a breathable film having a basis weight from 1
to 10 g/mZ2. It would also be desirable to provide a breathable film having good mechanical properties such as force at
break, elongation at break, modulus of elasticity or water column. It would also be desirable to provide a breathable film
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which retains good breathability and low film defect levels. It would also be desirable to provide a breathable film with
good colour properties and good processing characteristics such as low die build-up properties.

[0038] Another object of the present invention is the provision of a filler material for breathable films having a basis
weight from 1 to 10 g/m2. It would also be desirable to provide a filler material for breathable films, which shows good
dispersing properties and compounding performance in breathable film applications. It would also be desirable to provide
a filler material having a high temperature resistance, and thus, allows higher processing temperatures during the
production of breathable films. Furthermore, it would be desirable to provide a filler material which exhibits a low moisture
absorption, and therefore, reduces or avoids the problem encountered with associated volatiles, and especially water.
It would also be desirable to provide a filler material for breathable films, which imparts good mechanical properties such
as force at break, elongation at break, modulus of elasticity or water column and improves the surface quality of the film.
It is also an object of the present invention to provide a filler material for breathable films, which allows processing into
a masterbatch or a compound, using a continuous process.

[0039] The foregoing objects and other objects are solved by the subject-matter as defined herein in the independent
claims.

[0040] According to one aspect of the present invention, a breathable film having a basis weight from 1 to 10 g/m2 is
provided. The breathable film comprises at least one thermoplastic polymer and a surface-treated filler material product,
wherein the surface-treated filler material product comprises

A) at least one ground calcium carbonate-comprising filler material having

- aweight median particle size dgq in the range from 0.1 um to 7 wm determined with a Sedigraph 5100 or 5120
device in an aqueous solution of 0.1 wt.-% Na,P,0,

- atop cut particle size dgg of < 15 um determined with a Sedigraph 5100 or 5120 device in an aqueous solution
of 0.1 wt.-% Na,P,0-,

- afineness such that at least 65 wt.-% of all particles have a particle size of < 1 um,

- aspecific surface area (BET) from 0.5 to 150 m2/g, as measured using nitrogen and the BET method according
to 1ISO 9277, and

- aresidual total moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground calcium
carbonate-comprising filler material, and

B) atreatment layer on the surface of the at least one ground calcium carbonate-comprising filler material comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof
and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, wherein
the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group consisting of
carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid,
decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid,
heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic
acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 3 wt.-%,
based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.

[0041] According to a further aspect, a process for producing a breathable film having a basis weight from 1 to 10
g/mZ2 is provided comprising the steps of:

a) providing a composition comprising atleast one thermoplastic polymer and a surface-treated filler material product,
and

b) forming a film from the composition of step a), and

c) stretching the film obtained in step b) into at least one direction,

wherein the surface-treated filler material product comprises

A) at least one ground calcium carbonate-comprising filler material having
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- aweight median particle size ds in the range from 0.1 um to 7 um determined with a Sedigraph 5100 or 5120
device in an aqueous solution of 0.1 wt.-% Na,P,0,

- atop cut particle size dgg of < 15 um determined with a Sedigraph 5100 or 5120 device in an aqueous solution
of 0.1 wt.-% Na,P,0-,

- afineness such that at least 65 wt.-% of all particles have a particle size of < 1 um,

- aspecific surface area (BET) from 0.5 to 150 m2/g, as measured using nitrogen and the BET method according
to 1ISO 9277, and

- aresidual total moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground calcium
carbonate-comprising filler material, and

B) atreatment layer on the surface of the at least one ground calcium carbonate-comprising filler material comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof
and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, wherein
the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group consisting of
carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid,
decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid,
heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic
acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 3 wt.-%,
based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.

[0042] According to still another aspect of the present invention, a use of a surface-treated filler material product as
filler in a breathable film having a basis weight from 1 to 10 g/m2 is provided, wherein the surface-treated filler material
product comprises

A) at least one ground calcium carbonate-comprising filler material having

- aweight median particle size dgq in the range from 0.1 um to 7 wm determined with a Sedigraph 5100 or 5120
device in an aqueous solution of 0.1 wt.-% Na,P,0,

- atop cut particle size dgg of < 15 um determined with a Sedigraph 5100 or 5120 device in an aqueous solution
of 0.1 wt.-% Na,P,0-,

- afineness such that at least 65 wt.-% of all particles have a particle size of < 1 um,

- aspecific surface area (BET) from 0.5 to 150 m2/g, as measured using nitrogen and the BET method according
to 1ISO 9277, and

- aresidual total moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground calcium
carbonate-comprising filler material, and

B) atreatment layer on the surface of the at least one ground calcium carbonate-comprising filler material comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof
and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, wherein
the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group consisting of
carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid,
decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid,
heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic
acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 3 wt.-%,
based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.
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[0043] According to still another aspect of the present invention, an article comprising a breathable film having a basis
weight from 1 to 10 g/m2 as defined herein is provided, wherein the article is selected from the group consisting of
hygiene products, medical products, healthcare products, filter products, geotextile products, agriculture products, hor-
ticulture products, clothing, footwear products, baggage products, household products, industrial products, packaging
products, building products, and construction products.

[0044] According to still another aspect of the present invention, a use of a breathable film having a basis weight from
1to 10 g/m2 as defined herein in hygienic applications, medical applications, healthcare applications, filtration materials,
geotextile products, agricultural applications, horticultural applications, clothing, footwear products, baggage products,
household applications, industrial applications, packaging applications, building applications, or construction is provided.
[0045] Advantageous embodiments of the present invention are defined herein and also in the corresponding sub-
claims.

[0046] According to one embodiment of the present invention, the at least one ground calcium carbonate-comprising
filler material is a wet ground calcium carbonate-comprising filler material. Accordingly, it is specifically contemplated or
preferred to use wet ground calcium-carbonate-comprising filler materials in relation to the foregoing aspects of the
present invention.

[0047] According to another embodiment the at least one thermoplastic polymer is a polyolefin, preferably selected
from the group consisting of polypropylene, polyethylene, polybutylene, and mixtures thereof, and more preferably
selected from the group consisting of high density polyethylene (HDPE), linear low density polyethylene (LLDPE), low
density polyethylene (LDPE), ultra-low density polyethylene (ULDPE), very low density polyethylene (VLDPE), and
mixtures thereof.

[0048] According to yet another embodiment the breathable film comprises the surface-treated filler material product
in an amount from 1 to 85 wt.-%, based on the total weight of the breathable film, preferably from 2 to 80 wt.-%, more
preferably from 5 to 75 wt.-%, even more preferably from 10 to 65 wt.-%, and most preferably from 15 wt.-% to 60 wt.-
%. According to another embodiment the at least one ground (especially wet ground) calcium carbonate-comprising
filler material is natural ground calcium carbonate (GCC), precipitated calcium carbonate, modified calcium carbonate,
surface-treated calcium carbonate, or a mixture thereof, and preferably natural ground calcium carbonate (GCC).
[0049] According to one embodiment the at least one ground (especially wet ground) calcium carbonate-comprising
filler material has a) a weight median particle size dgq from 0.25 um to 5 wm, preferably from 0.5 wm to 4 um, and most
preferably from 0.6 um to 1 wm, determined with a Sedigraph 5100 or 5120 device in an aqueous solution of 0.1 wt.-%
Na,P,0-,and/or b) a top cut particle size dgg of <12.5 um, preferably of < 10 um, more preferably of < 7.5 um and most
preferably of < 3 um, determined with a Sedigraph 5100 or 5120 device in an aqueous solution of 0.1 wt.-%
NayP,07,and/or c) a fineness such that at least 70 wt.-%, preferably at least 75 wt.-% and most preferably at least 80
wt.-% of all particles have a particle size of <1 pum.

[0050] Accordingtoanotherembodimentthe atleastone ground (especially wetground) calcium carbonate-comprising
filler material has a specific surface area (BET) of from 0.5 to 50 m2/g, more preferably of from 0.5 to 35 m2/g, and most
preferably of from 0.5 to 15 m2/g, as measured using nitrogen and the BET method according to 1ISO 9277.

[0051] According to yet another embodiment the at least one ground (especially wet ground) calcium carbonate-
comprising filler material has a residual total moisture content of from 0.01 to 0.2 wt.-%, preferably from 0.02 to 0.15
wt.-%, and most preferably from 0.04 to 0.15 wt.-%, based on the total dry weight of the at least one ground (especially
wet ground) calcium carbonate-comprising filler material.

[0052] According to one embodiment of the present invention, the treatment layer on the surface of the at least one
ground calcium carbonate-comprising filler material comprises at least one saturated aliphatic linear or branched car-
boxylic acid and salty reaction products thereof, wherein the at least one saturated aliphatic linear or branched carboxylic
acid is selected from the group consisting of carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic
acid, octanoic acid, nonanoic acid, decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentade-
canoic acid, palmitic acid, heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid, behenic
acid, tricosylic acid, lignoceric acid and mixtures thereof.

[0053] According to another embodiment the surface-treated filler material product has a moisture pick-up from 0.1
to 1 mg/g, preferably from 0.2 to 0.9 mg/g, and most preferably from 0.2 to 0.8 mg/g, at a temperature of 23°C (= 2°C).
[0054] Accordingto yetanother embodimentthe surface-treated filler material product has a volatile onset temperature
> 250°C, preferably > 260°C, and most preferably > 270°C.

[0055] According to one embodiment, the film has a basis weight from 5 to 10 g/m2, preferably from 6 to 10 g/m?2,
more preferably from 7 to 9 g/m2 and most preferably about 8 g/m2.

[0056] Accordingto another embodiment the composition provided in step a) of the inventive process is a masterbatch
or a compound obtained by mixing or compounding said components. The at least one thermoplastic polymer and the
surface-treated filler material product, and, if present, other optional additives, may be mixed by the use of a suitable
mixer, e.g. a Henschel mixer, a super mixer, a tumbler type mixer or the like.

[0057] The compounding step may be done with a suitable extruder, preferably by a twin screw extruder (co- or counter-
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rotating) or by any other suitable continuous compounding equipment, e.g. a continuous co-kneader (Buss), a continuous
mixer (Farrel Pomini), a ring extruder (Extricom) or the like. The continuous polymer mass from extrusion may be either
pelletized by (hot cut) die face pelletizing with underwater pelletizing, eccentric pelletizing and watering pelletizing or by
(cold cut) strand pelletizing with underwater and conventional strand pelletizing to form the extruded polymer mass into
pellets.

[0058] Optionally, the compounding step may also be performed with a discontinuous or batch process using an
internal (batch) mixer, e.g. a Banburry mixer (HF Mixing Group) or a Brabender mixer (Brabender) or the like.

[0059] It should be understood that for the purposes of the present invention, the following terms have the following
meanings:

The term "ground calcium carbonate-comprising filler" in the gist of the present invention means a calcium carbonate-
comprising filler which has been manufactured by a process including at least one grinding step. "Ground calcium
carbonate-comprising fillers may be "wet ground" or "dry ground", wherein a "wet ground calcium carbonate-comprising
filler" inthe meaning of the presentinvention is a ground calcium carbonate comprising filler which has been manufactured
by a process including at least one grinding step in aqueous suspension with a solids content between 20 and 80 wt.-
% and a "dry ground calcium carbonate-comprising filler" is a ground calcium carbonate comprising filler which has been
manufactured by a process including at least one grinding step in aqueous suspension with a solids content of more
than 80 and up to 100 wt.-%.

[0060] The term "breathable film" in the meaning of the present invention refers to a polymer film that allows the
passage of gases and moisture vapour, for example, due to the presence of micropores. The "breathability” of a breathable
film can be measured by its water vapour transmission rate (WVTR), which is specified in g/(m2-day). For example, a
polymer film may considered as being "breathable" if it has a WVTR of at least 1 000 g/(m2-day). The WVTR may be
determined with a Lyssy L80-5000 measuring device according to ASTM E398.

[0061] The term "ultrathin" breathable film in the meaning of the present invention refers to a polymer film having a
basis weight from 1 to 10 g/m2, preferably from 5 to 10 g/m2, more preferably from 6 to 10 g/m2, even more preferably
from 7 to 9 g/m?2 and most preferably about 8 g/m2.

[0062] A "film"in the meaning of the present invention is a sheet or layer of material having a median thickness which
is small compared to its length and width. For example, the term "film" may refer to a sheet or layer of material having
a median thickness of less than 200 wm, but more than 1 pm.

[0063] As used herein, "hydrohead" is a measure of the breathable film’s resistance to liquid penetration, this means
its barrier properties. The barrier properties of a breathable film were measured by using the hydrostatic pressure test
which measures the resistance of the film sample to the penetration of water under low hydrostatic pressure. The
procedure used is equivalent to AATCC Test Method 127-2013, WSP 80.6 and ISO 811. A film sample (test area = 10
cm?2) is mounted to form a cover on the test head reservoir. This film sample is subjected to a standardized water
pressure, increased at a constant rate until leakage appears on the outer surface of the film, or water burst occurs as a
result of film failure (pressure rate gradient = 100 mbar/min). Water pressure is measured as the hydrostatic head height
reached at the first sign of leakage in three separate areas of the film sample or when burst occurs. The head height
results are recorded in centimetres or millibars of water pressure on the specimen. A higher value indicates greater
resistance to water penetration. The TEXTEST FX-3000, Hydrostatic Head Tester (Textest AG, Switzerland), was used
for the hydrostatic pressure measurements.

[0064] For the purpose of the present invention, the term "calcium carbonate-comprising filler material" refers to a
material that comprises at least 80 wt.-% calcium carbonate, based on the total dry weight of the calcium carbonate-
comprising filler material.

[0065] "Natural ground calcium carbonate" (GCC) in the meaning of the present invention is a calcium carbonate
obtained from natural sources, such as limestone, marble, dolomite or chalk, and processed through a wet treatment
such as grinding, screening and/or fractionation, for example by a cyclone or classifier.

[0066] "Modified calcium carbonate" (MCC) in the meaning of the present invention may feature a natural ground or
precipitated calcium carbonate with an internal structure modification or a surface-reaction product, i.e. "surface-reacted
calcium carbonate". A "surface-reacted calcium carbonate" is a material comprising calcium carbonate and insoluble,
preferably at least partially crystalline, calcium salts of anions of acids on the surface. Preferably, the insoluble calcium
salt extends from the surface of at least a part of the calcium carbonate. The calcium ions forming said at least partially
crystalline calcium salt of said anion originate largely from the starting calcium carbonate material. MCCs are described,
for example, in US 2012/0031576 A1, WO 2009/074492 A1, EP 2 264 109 A1, EP 2 070 991 A1, or EP 2 264 108 A1.
[0067] The term "surface-treated filler material product” in the meaning of the present invention refers to a calcium
carbonate-comprising filler material which has been contacted with a surface treatment agent such as to obtain a coating
layer on at least a part of the surface of the calcium carbonate-comprising filler material.

[0068] The term "dry" calcium carbonate-comprising filler material is understood to be a filler material having less than
0.3 % by weight of water relative to the filler material weight. The % water (equal to "residual total moisture content") is
determined according to the Coulometric Karl Fischer measurement method, wherein the filler material is heated to
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220°C, and the water contentreleased as vapour and isolated using a stream of nitrogen gas (at 100 ml/min) is determined
in a Coulometric Karl Fischer unit.

[0069] The term "moisture pick-up susceptibility" in the meaning of the present invention refers to the amount of
moisture adsorbed on the surface of the mineral filler and can determined in mg moisture/g of the dry treated mineral
filler product after exposure to an atmosphere of 10 and 85 % of relative humidity, resp., for 2.5 hours at a temperature
of +23°C (x 2°C).

[0070] The term "polymer composition" refers to a composite material comprising at least one additive (e.g., at least
one filler) and at least one polymer material which may be used in the production of a polymer product.

[0071] The term "polymer masterbatch" (= or "masterbatch") relates to a composition with a relative high filler content,
preferably at least or equal to 60 wt.-% (based on the total weight of the composition). A "polymer masterbatch" may be
added to an unfilled or lowly filled polymer during processing in order to achieve higher filler contents. Nevertheless, a
"polymer composition" (= or "composition") as defined earlier having a relative low filler content, preferably below 60
wt.-% (based on the total weight of the composition), and which often also referred to as a "polymer compound” (= or
"compound"), may also be used directly in the production of a polymer product.

[0072] Accordingly, the term "polymer composition" (=composition) as used herein comprises both, "polymer master-
batches" and "polymer compounds".

[0073] For the purpose of the present application, the "volatile onset temperature" is defined as the temperature at
which volatiles - including volatiles introduced as a result of common mineral filler preparation steps including grinding,
with or without grinding aid agents, beneficiation, with or without flotation aid or other agents, and other pretreatment
agents not expressly listed above, detected according to the thermogravimetric analysis described hereafter - begin to
evolve, as observed on a thermogravimetric (TGA) curve, plotting the mass of remaining sample (y-axis) as a function
of temperature (x-axis), the preparation and interpretation of such a curve being defined hereafter.

[0074] TGA analytical methods provide information regarding losses of mass and volatile onset temperatures with
great accuracy, and is common knowledge; it is, for example, described in "Principles of Instrumental analysis", fifth
edition, Skoog, Holler, Nieman, 1998 (first edition 1992) in Chapter 31 pages 798 to 800 , and in many other commonly
known reference works. In the present invention, thermogravimetric analysis (TGA) is performed using a Mettler Toledo
TGA 851 based on a sample of 500 +/- 50 mg and scanning temperatures from 25 to 280°C or 25 to 400°C at a rate of
20°C/minute under an air flow of 70 ml/min. The skilled man will be able to determine the "volatile onset temperature”
by analysis of the TGA curve as follows: the first derivative of the TGA curve is obtained and the inflection points thereon
between 150 and 280°C or 25 to 400°C are identified. Of the inflection points having a tangential slope value of greater
than 45° relative to a horizontal line, the one having the lowest associated temperature above 200°C is identified. The
temperature value associated with this lowest temperature inflection point of the first derivative curve is the "volatile
onset temperature". The total weight of the surface treatment agent on the accessible surface area of the filler can be
determined by thermogravimetric analysis by mass loss between 105°C to 400°C.

[0075] Forthe purpose of the present application, the "total volatiles" associated with mineral fillers and evolved over
a temperature range of 25 to 280°C or 25 to 400°C is characterised according to % mass loss of the mineral filler sample
over a temperature range as read on a thermogravimetric (TGA) curve. The "total volatiles" evolved on the TGA curve
is determined using Star® SW 9.01 software. Using this software, the curve is first normalised relative to the original
sample weight in order to obtain mass losses in % values relative to the original sample. Thereafter, the temperature
range of 25 to 280°C or 25 to 400°C is selected and the step horizontal (in German: "Stufe horizontal") option selected
in order to obtain the % mass loss over the selected temperature range.

[0076] Theterm"specificsurface area" (in m2/g) of the mineralfillerin the meaning of the presentinvention is determined
using the BET method with nitrogen as adsorbing gas, which is well known to the skilled man (1ISO 9277:1995). The
total surface area (in m2) of the mineral filler is then obtained by multiplying the specific surface area by the mass (in g)
of the mineral filler prior to treatment.

[0077] Throughout the present document, the "particle size" of a calcium carbonate-comprising filler is described by
its distribution of particle sizes. The value d, represents the diameter relative to which x % by weight of the particles
have diameters less than d,. This means that the d,, value is the particle size at which 20 wt.-% of all particles are
smaller, and the dyg value is the particle size at which 98 wt.-% of all particles are smaller. The dgg value is also designated
as "top cut". The d5 value is thus the weight median particle size, i.e. 50 wt.-% of all grains are smaller than this particle
size. For the purpose of the present invention the particle size is specified as weight median particle size ds;, unless
indicated otherwise. For determining the weight median particle size ds, value or the top cut particle size dgg value a
Sedigraph 5100 or 5120 device from the company Micromeritics, USA, can be used. The method and the instrument
are known to the skilled person and are commonly used to determine grain size of fillers and pigments. The measurement
is carried out in an aqueous solution of 0.1 wt.-% Na,P,0-. The samples are dispersed using a high speed stirrer and
supersonics.

[0078] Forthe purpose of the present invention, the "solids content” of a liquid composition is a measure of the amount
of material remaining after all the solvent or water has been evaporated.
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[0079] A "suspension" or "slurry" in the meaning of the present invention comprises insoluble solids and water, and
optionally further additives, and usually contains large amounts of solids and, thus, is more viscous and can be of higher
density than the liquid from which it is formed.

[0080] A "treatment layer" in the gist of the present invention refers to a layer, preferably a monolayer of a surface
treatment agent on the surface of the at least one ground calcium carbonate-comprising filler material. The "treatment
layer" comprises as surface treatment agenti. a phosphoric acid ester blend of one or more phosphoric acid mono-ester
and salty reaction products thereof and/or one or more phosphoric acid di-ester and salty reaction products thereof,
and/or ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, and/or
iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or iv. at least one polydialkylsiloxane, and/or
v. mixtures of the materials according to i. to iv..

[0081] Where the term "comprising" is used in the present description and claims, it does not exclude other non-
specified elements of major or minor functional importance. For the purposes of the present invention, the term "consisting
of is considered to be a preferred embodiment of the term "comprising of’. If hereinafter a group is defined to comprise
at least a certain number of embodiments, this is also to be understood to disclose a group, which preferably consists
only of these embodiments.

[0082] Whenever the terms "including” or "having" are used, these terms are meant to be equivalent to "comprising"
as defined above.

[0083] Where an indefinite or definite article is used when referring to a singular noun, e.g. "a", "an" or "the", this
includes a plural of that noun unless something else is specifically stated.

[0084] Terms like "obtainable" or "definable" and "obtained" or "defined" are used interchangeably. This e.g. means
that, unless the context clearly dictates otherwise, the term "obtained" does not mean to indicate that e.g. an embodiment
must be obtained by e.g. the sequence of steps following the term "obtained" even though such a limited understanding
is always included by the terms "obtained" or "defined" as a preferred embodiment.

[0085] The inventive breathable film has a basis weight from 1 to 10 g/m2 and comprises at least one thermoplastic
polymer and a surface-treated filler material product. The surface-treated filler material product comprises (A) at least
one ground (especially wet ground) calcium carbonate-comprising filler material having a weight median particle size
dgq in the range from 0.1 wm to 7 wm, a top cut particle size dgg of < 15 um, a fineness such that at least 65 wt.-% of
all particles have a particle size of < 1 um, a specific surface area (BET) from 0.5 to 150 m2/g, as measured using
nitrogen and the BET method according to ISO 9277, and a residual total moisture content of < 1 wt.-%, based on the
total dry weight of the at least one ground (especially wet ground) calcium carbonate-comprising filler material, and (B)
a treatment layer on the surface of the at least one ground (especially wet ground) calcium carbonate-comprising filler
material comprising i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction
products thereof and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or ii. at least one
saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, wherein the at least one
saturated aliphatic linear or branched carboxylic acid is selected from the group consisting of carboxylic acids consisting
of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid, decanoic acid, undecanoic acid, lauric
acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid, heptadecanoic acid, stearic acid, nonadecanoic
acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic acid, lignoceric acid and mixtures thereof, and/or iii. at
least one aliphatic aldehyde and/or salty reaction products thereof, and/or iv at least one polydialkylsiloxane, and/or v.
mixtures of the materials according to i. to iv.. The surface-treated filler material product comprises the treatment layer
in an amount of from 0.1 to 3 wt.-%, based on the total dry weight of the at least one ground (especially wet ground)
calcium carbonate-comprising filler material.

[0086] In the following details and preferred embodiments of the inventive product will be set out in more detail. It is
to be understood that these technical details and embodiments also apply to the inventive process for producing said
breathable film and the inventive use of the breathable film and the surface-treated filler material product.

Thermoplastic polymer

[0087] The breathable film having a basis weight from 1 to 10 g/m? of the present invention comprises at least one
thermoplastic polymer. It is appreciated that the at least one thermoplastic polymer is not restricted to a specific material
as long as the polymer is suitable for the preparation of a breathable film. The skilled person will select the thermoplastic
polymer in accordance with the desired properties of the breathable film such as temperature resistance or elastic
recovery.

[0088] Itis appreciated thatthe expression "at least one" thermoplastic polymer means that the thermoplastic polymer
comprises, preferably consists of, one or more kinds of thermoplastic polymer(s).

[0089] Accordingly, it should be noted that the at least one thermoplastic polymer may be one kind of thermoplastic
polymer. Alternatively, the at least one thermoplastic polymer may be a mixture of two or more kinds of thermoplastic
polymers. For example, the at least one thermoplastic polymer may be a mixture of two or three kinds of thermoplastic
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polymers, like two kinds of thermoplastic polymers.

[0090] In one embodiment of the present invention, the at least one thermoplastic polymer comprises, preferably
consists of, two kinds of thermoplastic polymers.

[0091] Alternatively, the atleast one thermoplastic polymer comprises, preferably consists of, one kind of thermoplastic
polymer.

[0092] According to one embodiment, the at least one thermoplastic polymer is a polyolefin. Polyolefin polymers that
may be used are preferably selected from the group consisting of polypropylene, polyethylene, polybutylene, and mixtures
thereof.

[0093] According to one embodiment, the at least one thermoplastic polymer is a polyethylene, preferably selected
from the group consisting of high density polyethylene (HDPE), linear low density polyethylene (LLDPE), low density
polyethylene (LDPE), ultra-low density polyethylene (ULDPE), very low density polyethylene (VLDPE), and mixtures
thereof.

[0094] A polyethylene having a density ranging from 0.936 g/cm3 to about 0.965 g/cm3 is typically called "high density
polyethylenes (HDPE)".

[0095] A polyethylene having a density ranging from 0.910 g/cm3 to about 0.940 g/cm3 is typically called "low density
polyethylenes (LDPE)".

[0096] The term "linear low density polyethylene (LLDPE)" refers to a substantially linear polymer (polyethylene), with
significant numbers of short branches, commonly made by copolymerization of ethylene with longer-chain olefins. Linear
low-density polyethylene differs structurally from low-density polyethylene (LDPE) in the absence of long chain branching.
The linearity of LLDPE results from the different manufacturing processes of LLDPE. In general, LLDPE is produced at
lower temperatures and pressures by copolymerization of ethylene and higher alpha-olefins such as 1-butene, 1-hexene,
or 1-octene. LLDPE has typically a density in the range from 0.911 g/cm3 to 0.940 g/cm3, and preferably in the range
from 0.912 g/cm3 to 0.928 g/cm3 for breathable film applications.

[0097] "Very low density linear low density polyethylenes (VLDPE) is a substantially linear polymer with high levels of
short-chain branches, commonly made by copolymerization of ethylene with short-chain alpha-olefins such as 1-butene,
1-hexene or 1-octene. VLDPE has typically a density in the range from 0.900 to 0.914 g/cm3.

[0098] "Ultra-low density linear low density polyethylenes (ULDPE) is a substantially linear polymer with high levels
of short-chain branches, commonly made by copolymerization of ethylene with short-chain alpha-olefins such as 1-
butene, 1-hexene or 1-octene. ULDPE has typically a density in the range from 0.860 to 0.899 g/cm3.

[0099] According to one embodiment, the thermoplastic polymer comprises a linear low density polyethylene (LLDPE),
preferably a LLDPE having a density in the range from 0.912 g/cm3 to 0.928 g/cm3.The inventors found that LLDPE
polymers having a density in said range may show very good barrier and processability properties, especially in com-
bination with the surface-treated filler material product according to the present invention. If the thermoplastic polymer
comprises a linear low density polyethylene (LLDPE), the at least one thermoplastic polymer comprises 80 to 98 wt.-%
LLDPE, more preferably 86 to 94 wt.-% LLDPE, and most preferably about 90 wt.-% LLDPE, based on the total amount
of thermoplastic polymer.

[0100] According to one embodiment, the at least one thermoplastic polymer comprises 2 to 20 wt.-% LDPE, more
preferably 6 to 14 wt.-% LDPE, and most preferably about 10 wt.-% LDPE, based on the total amount of thermoplastic
polymer.

[0101] For example, the at least one thermoplastic polymer comprises, preferably consists of, 80 to 98 wt.-% LLDPE,
more preferably 86 to 94 wt.-% LLDPE, and most preferably about 90 wt.-% LLDPE, based on the total amount of
thermoplastic polymer and 2 to 20 wt.-% LDPE, more preferably 6 to 14 wt.-% LDPE, and most preferably about 10 wt.-
% LDPE, based on the total amount of thermoplastic polymer. It is appreciated that the sum of the amounts of the LLDPE
and of the LDPE is preferably 100 wt.-%, based on the total amount of thermoplastic polymer.

[0102] Inan alternative embodiment, the atleastone thermoplastic polymer comprises, preferably consists of, a LLDPE
and LDPE in a specific weight ratio. For example, the at least one thermoplastic polymer comprises, preferably consists
of, a LLDPE and LDPE in a weight ratio [LLDPE:LDPE] from 40:10 to 45:5, and most preferably of about 45:5, wherein
the density of the LLDPE is from 0.912 g/cm3 to 0.928 g/cm3 and the density of the LDPE is from 0.910 g/cm3 to about
0.940 g/cms3.

[0103] According to another embodiment, the thermoplastic polymer comprises a polypropylene (PP), preferably a
PP having a density in the range from 0.890 g/cm3to 0.910 g/cm3.|f the thermoplastic polymer comprises a polypropylene
(PP), the at least one thermoplastic polymer comprises 10 to 30 wt.-% PP, more preferably 15 to 25 wt.-% PP, and most
preferably about 20 wt.-% PP, based on the total amount of thermoplastic polymer.

[0104] Additionally or alternatively, the thermoplastic polymer comprises a polyethylene (PE), preferably a PE having
adensity in the range from 0.912 g/cm3 to 0.928 g/cm3. For example, the PE is a bimodal linear low density polyethylene
(LLDPE). If the thermoplastic polymer comprises a polyethylene (PE), the at least one thermoplastic polymer comprises
70 to 90 wt.-% PE, more preferably 75 to 85 wt.-% PE, and most preferably about 80 wt.-% PE, based on the total
amount of thermoplastic polymer.
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[0105] Forexample, the atleast one thermoplastic polymer comprises, preferably consists of, 10 to 30 wt.-% PP, more
preferably 15 to 25 wt.-% PP, and most preferably about 20 wt.-% PP, based on the total amount of thermoplastic
polymer, and 70 to 90 wt.-% PE, more preferably 75 to 85 wt.-% PE, and most preferably about 80 wt.-% PE, based on
the total amount of thermoplastic polymer. It is appreciated that the sum of the amounts of the PP and of the PE is
preferably 100 wt.-%, based on the total amount of thermoplastic polymer.

[0106] Alternatively, the at least one thermoplastic polymer comprises, preferably consists of, a polypropylene (PP)
having a density in the range from 0.890 g/cm3 to 0.910 g/cm3.

[0107] Inanotherembodimentthe atleast one thermoplastic polymer comprises, preferably consists of, a polyethylene
(PE) and polypropylene (PP) in a specific weight ratio. For example, the at least one thermoplastic polymer comprises,
preferably consists of, a polyethylene (PE) and polypropylene (PP) in a weight ratio [PE:PP] from 40:10 to 45:5, and
most preferably of about 40:10, wherein the density of the polyethylene (PE) is from 0.912 g/cm3 to 0.928 g/cm3 and
the density of the polypropylene (PP) is from 0.890 g/cm3 to 0.910 g/cm3.

[0108] According to one embodiment of the present invention, the melt flow rate (MFR) determined according to ISO
1133 (190°C, 2.16 kg) of the at least one thermoplastic polymer is preferably from 0.01 to 20, and more preferably from
0.1 to 10 g/10 min.

[0109] The breathable film can comprise the at least one thermoplastic polymer in an amount of at least 15 wt.-%,
based on the total weight of the breathable film, preferably of at least 20 wt.-%, more preferably of at least 30 wt.-%,
and most preferably at least 40 wt.-%, for example, about 50 wt.-%. According to one embodiment, the breathable film
comprises the at least one thermoplastic polymer in an amount from 15 to 70 wt.-%, preferably from 20 to 70 wt.-%,
more preferably from 30 to 65 wt.-%, and most preferably from 40 to 60 wt.-%, based on the total weight of the breathable
film.

Surface-treated filler material product

[0110] The breathable film of the present invention also comprises a surface-treated filler material product, wherein
the surface-treated filler material product comprises at least one ground (especially wet ground) calcium carbonate-
comprising filler material having several essential features, which are defined in claim 1 and will be described in more
detail in the following.

[0111] The at least one ground calcium carbonate-comprising filler material in the meaning of the present invention
refers to a filler material selected from among natural ground calcium carbonate (GCC), precipitated calcium carbonate
(PCC), modified calcium carbonate (MCC), surface-treated calcium carbonate, or mixtures thereof. According to a
preferred embodiment, the at least one ground calcium carbonate-comprising filler material is a natural ground calcium
carbonate (GCC), more preferably the ground calcium carbonate-carbonate comprising filler is a wet ground natural
ground calcium carbonate.

[0112] GCC is understood to be a naturally occurring form of calcium carbonate, mined from sedimentary rocks such
as limestone or chalk, or from metamorphic marble rocks and processed through a treatment such as grinding, screening
and/or fractionizing in wet form, for example by a cyclone or classifier. In one embodiment of the present invention, the
GCC is selected from the group comprising marble, chalk, dolomite, limestone and mixtures thereof.

[0113] "Precipitated calcium carbonate" (PCC) in the meaning of the present invention is a synthesized material,
generally obtained by precipitation following reaction of carbon dioxide and lime in an aqueous environment or by
precipitation of a calcium and carbonate ion source in water or by precipitation of calcium and carbonate ions, for example
CaCl, and Na,CO,, out of solution. Further possible ways of producing PCC are the lime soda process, or the Solvay
process in which PCC is a by-product of ammonia production. Precipitated calcium carbonate exists in three primary
crystalline forms: calcite, aragonite and vaterite, and there are many different polymorphs (crystal habits) for each of
these crystalline forms. Calcite has a trigonal structure with typical crystal habits such as scalenohedral (S-PCC), rhom-
bohedral (R-PCC), hexagonal prismatic, pinacoidal, colloidal (C-PCC), cubic, and prismatic (P-PCC). Aragonite is an
orthorhombic structure with typical crystal habits of twinned hexagonal prismatic crystals, as well as a diverse assortment
of thin elongated prismatic, curved bladed, steep pyramidal, chisel shaped crystals, branching tree, and coral or worm-
like form. Vaterite belongs to the hexagonal crystal system. The obtained PCC slurry can be mechanically dewatered
and dried.

[0114] A modified calcium carbonate may feature a GCC or PCC with an internal structure modification or a surface-
reacted GCC or PCC. A surface-reacted calcium carbonate may be prepared by providing a GCC or PCC in form of an
aqueous suspension, and adding an acid to said suspension. Suitable acids are, for example, sulphuric acid, hydrochloric
acid, phosphoric acid, citric acid, oxalic acid, or a mixture thereof. In a next step, the calcium carbonate is treated with
gaseous carbon dioxide. If a strong acid such as sulphuric acid or hydrochloric acid is used for the acid treatment step,
the carbon dioxide will form automatically in situ. Alternatively or additionally, the carbon dioxide can be supplied from
an external source. Surface-reacted calcium carbonates are described, for example, in US 2012/0031576 A1, WO
2009/074492 A1, EP 2 264 109 A1, EP 2 070 991 A1, or EP 2 264 108 A1.
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[0115] In one preferred embodiment, the at least one ground calcium carbonate-comprising filler material is marble,
more preferably a wet ground marble.

[0116] Itis appreciated that the amount of ground (especially wet ground) calcium carbonate in the at least one calcium
carbonate-comprising filler material is at least 80 wt.-%, e.g. at least 95 wt.-%, preferably between 97 and 100 wt.-%,
more preferably between 98.5 and 99.95 wt.-%, based on the total dry weight of the atleast one ground calcium carbonate-
comprising filler material.

[0117] The at least one ground (especially wet ground) calcium carbonate-comprising filler material is preferably in
the form of a particulate material, and may have a particle size distribution as conventionally employed for the material(s)
involved in the type of product to be produced. In general, it is one specific requirement of the present invention that the
at least one ground (especially wet ground) calcium carbonate-comprising filler material has a weight median particle
size dgq value in the range from 0.1 to 7 um. For example, the at least one ground (especially wet ground) calcium
carbonate-comprising filler material has a weight median particle size dsy from 0.25 um to 5 um, preferably from 0.5
pm to 4 um and most preferably from 0.6 pm to 1 um.

[0118] A further requirement of the present invention is that the at least one ground (especially wet ground) calcium
carbonate-comprising filler material has a top cut (dgg) of < 15 um. For example, the at least one ground (especially wet
ground) calcium carbonate-comprising filler material has a top cut (dgg) of < 12.5 wm, preferably of < 10 um, more
preferably of < 7.5 um and most preferably of < 3 pum.

[0119] Itis appreciated that the weight median particle size dg, value and the top cut (dgg) of the at least one ground
(especially wet ground) calcium carbonate-comprising filler material fulfil a specific ratio. For example, the at least one
ground (especially wet ground) calcium carbonate-comprising filler material has a ratio of weight median particle size
dgq value and the top cut (dgyg) [d5o/dgg] of from 0.1 to 0.4, preferably from 0.1 to 0.3 and most preferably from 0.15t0 0.25.
[0120] Additionally, the at least one ground (especially wet ground) calcium carbonate-comprising filler material has
a fineness such that at least 65 wt.-%, preferably at least 70 wt.-%, even more preferably at least 75 wt.-% and most
preferably at least 80 wt.-% of all particles have a particle size of <1 pm.

[0121] Inone embodiment, the atleast one ground (especially wet ground) calcium carbonate-comprising filler material
has a fineness such that at least 10 wt.-%, preferably from 10 to 70 wt.-%, even more preferably from 10 to 60 wt.-%
and most preferably from 10 to 50 wt.-% of all particles have a particle size of < 0.5 wm. For example, from 10 to 15 wt.-
% of all particles have a particle size of < 0.5 um. Alternatively, from 30 to 45 wt.-% of all particles have a particle size
of <0.5 pm.

[0122] Itis specifically advantageous if the at least one ground (especially wet ground) calcium carbonate-comprising
filler material comprises a high amount of fine particles. Preferably, the at least one ground (especially wet ground)
calcium carbonate-comprising filler material has a fineness such that at least 80 wt.-% of all particles have a particle
size of <1 wm and from 30 to 45 wt.-% of all particles have a particle size of < 0.5 pm.

[0123] Inoneembodiment, the atleast one ground (especially wet ground) calcium carbonate-comprising filler material
has

i) a weight median particle size dgy from 0.25 um to 5 wm, preferably from 0.5 um to 4 wm and most preferably from
0.6 pm to 1 um, and

i) atop cut (dgg) of < 12.5 wm, preferably of <10 um, more preferably of < 7.5 um and most preferably of <3 um, and
iii) a fineness such that at least 65 wt.-%, preferably at least 70 wt.-%, even more preferably at least 75 wt.-% and
most preferably at least 80 wt.-% of all particles have a particle size of <1 um.

[0124] For example, the at least one ground (especially wet ground) calcium carbonate-comprising filler material has

i) a weight median particle size ds, from 0.6 wm to 1 wm, and
ii) a top cut (dgg) of <3 wm, and
iii) a fineness such that at least 80 wt.-% of all particles have a particle size of < 1 um.

[0125] Itis further appreciated that the at least one ground (especially wet ground) calcium carbonate-comprising filler
material has a BET specific surface area of from 0.5 and 150 m2/g, as measured using nitrogen and the BET method
according to ISO 9277. For example, the at least one ground (especially wet ground) calcium carbonate-comprising filler
material has a specific surface area (BET) of from 0.5 to 50 m2/g, more preferably of from 0.5 to 35 m2/g and most
preferably of from 0.5 to 15 m2/g, as measured using nitrogen and the BET method according to 1ISO 9277.

[0126] In one embodiment of the presentinvention, the atleast one ground (especially wet ground) calcium carbonate-
comprising filler material is preferably a marble having a median particle size diameter dg value from 0.1 um to 7 um,
preferably from 0.25 pm to 5 um, more preferably from 0.5 um to 4 pwm and most preferably from 0.6 pm to 1 pm. In
this case, the at least one ground (especially wet ground) calcium carbonate-comprising filler material exhibits a BET
specific surface area of from 0.5 to 150 m2/g, preferably of from 0.5 to 50 m2/g, more preferably of from 0.5 to 35 m2/g
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and most preferably of from 0.5 to 15 m2/g, measured using nitrogen and the BET method according to ISO 9277.
[0127] In a preferred embodiment the ground calcium carbonate-comprising filler is a wet ground calcium carbonate-
comprising filler. However, dry ground calcium carbonate-comprising fillers may also be used.

[0128] The wet grinding step may be performed under conditions such that autogenous grinding takes place and/or
by horizontal ball milling, and/or other such processes known to the skilled man. The processed ground calcium carbonate-
comprising filler material thus obtained may be washed and dewatered by well-known processes, e.g. by flocculation,
filtration or forced evaporation prior to drying. The subsequent step of drying may be carried out in a single step such
as spray drying, or in at least two steps, e.g. by applying a first heating step to the wet ground calcium carbonate-
comprising filler material in order to reduce the associated moisture content to a level which is not greater than about
0.5 wt.-%, based on the total dry weight of the at least one wet ground calcium carbonate-comprising filler material. The
residual total moisture content of the filler can be measured by the Karl Fischer Coulometric titration method, desorbing
the moisture in an oven at 195°C and passing it continuously into the KF Coulometer (Mettler Toledo Coulometric KF
Titrator C30, combined with Mettler oven DO 0337) using dry N, at 100 ml/min for 10 min. The residual total moisture
content can be determined with a calibration curve and also a blind of 10 min gas flow without a sample can be taken
into account. The residual total moisture content may be further reduced by applying a second heating step to the at
least one wet ground calcium carbonate-comprising filler material. In case said drying is carried out by more than one
drying steps, the first step may be carried out by heating in a hot current of air, while the second and further drying steps
are preferably carried out by an indirect heating in which the atmosphere in the corresponding vessel comprises a surface
treatment agent. It is also common that the at least one wet ground calcium carbonate-comprising filler material is
subjected to a beneficiation step (such as a flotation, bleaching or magnetic separation step) to remove impurities.
[0129] Inanotherpreferred embodiment, the atleast one ground (especially wet ground) calcium carbonate-comprising
filler material is a material being ground in a horizontal ball mill, and subsequently dried by using the well-known process
of spray drying.

[0130] According to the present invention the at least one ground calcium carbonate-comprising filler material has a
residual moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground calcium carbonate-
comprising filler material. Depending on the at least one ground calcium carbonate-comprising filler material, the at least
one ground calcium carbonate-comprising filler material has a residual total moisture content of from 0.01 to 1 wt.-%,
preferably from 0.01 to 0.2 wt.-%, more preferably from 0.02 to 0.15 wt.-% and most preferably from 0.04 to 0.15 wt.-
%, based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.

[0131] For example, in case a ground (especially wet ground) and spray dried marble is used as the at least one
ground calcium carbonate-comprising filler material, the residual total moisture content of the at least one ground calcium
carbonate-comprising filler material is preferably of from 0.01 to 0.1 wt.-%, more preferably from 0.02 to 0.08 wt.-% and
most preferably from 0.04 to 0.07 wt.-% based on the total dry weight of the at least one ground calcium carbonate-
comprising filler material. If a PCC is used as the at least one ground calcium carbonate-comprising filler material, the
residual total moisture content of the at least one ground calcium carbonate-comprising filler material is preferably of
from 0.01 to 0.2 wt.-%, more preferably from 0.05 to 0.17 wt.-% and most preferably from 0.05 to 0.10 wt.-%, based on
the total dry weight of the at least one ground calcium carbonate-comprising filler material.

[0132] According to the presentinvention the surface-treated filler material product further comprises a treatment layer
on the surface of the at least one ground (especially wet ground) calcium carbonate-comprising filler material.

[0133] The treatment layer comprises

i) a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof
and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii) at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, and/or

iii) at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv) at least one polydialkylsiloxane, and/or

v) mixtures of the materials according to i) to iv).

[0134] According to one embodiment of the present invention, the surface-treated filler material product comprises a
treatment layer on at least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material, wherein the treatment layer comprises a phosphoric acid ester blend of one or more phosphoric
acid mono-ester and salty reaction products thereof and/or one or more phosphoric acid di-ester and salty reaction
products thereof.

[0135] The term "phosphoric acid mono-ester” in the meaning of the present invention refers to an o-phosphoric acid
molecule mono-esterified with one alcohol molecule selected from unsaturated or saturated, branched or linear, aliphatic
or aromatic alcohols having a total amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably
from C8 to C20, and most preferably from C8 to C18 in the alcohol substituent.

[0136] The term "phosphoric acid di-ester" in the meaning of the present invention refers to an o-phosphoric acid
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molecule di-esterified with two alcohol molecules selected from the same or different, unsaturated or saturated, branched
or linear, aliphatic or aromatic alcohols having a total amount of carbon atoms from C6 to C30, preferably from C8 to
C22, more preferably from C8 to C20, and most preferably from C8 to C18 in the alcohol substituent.

[0137] The term "salty reaction products of a phosphoric acid ester blend of one or more phosphoric acid mono-esters
and/or one or more phosphoric acid di-esters" in the meaning of the present invention refers to products obtained by
contacting a calcium carbonate-comprising filler material with one or more phosphoric acid mono-ester and one or more
phosphoric acid di-ester and optionally phosphoric acid. Said salty reaction products are formed between the applied
one or more phosphoric acid mono-ester and one or more phosphoric acid di-ester and optionally phosphoric acid and
reactive molecules located at the surface of the filler material, preferably the at least one ground (especially wet ground)
calcium carbonate-comprising filler material.

[0138] Alkyl esters of phosphoric acid are well known in the industry especially as surfactants, lubricants and antistatic
agents (Die Tenside; Kosswig und Stache, Carl Hanser Verlag Miinchen, 1993).

[0139] The synthesis of alkyl esters of phosphoric acid by different methods and the surface treatment of minerals
with alkyl esters of phosphoric acid are well known by the skilled man, e.g. from Pesticide Formulations and Application
Systems: 15th Volume; Collins HM, Hall FR, Hopkinson M, STP1268; Published: 1996, US 3,897,519 A, US 4,921,990
A, US 4,350,645 A, US 6,710,199 B2, US 4,126,650 A, US 5,554,781 A, EP 1092000 B1 and WO 2008/023076 A1.
[0140] It is appreciated that the expression "one or more" phosphoric acid mono-ester means that one or more kinds
of phosphoric acid mono-ester may be present in the phosphoric acid ester blend.

[0141] Accordingly, it should be noted that the one or more phosphoric acid mono-ester may be one kind of phosphoric
acid mono-ester. Alternatively, the one or more phosphoric acid mono-ester may be a mixture of two or more kinds of
phosphoric acid mono-ester. For example, the one or more phosphoric acid mono-ester may be a mixture of two or three
kinds of phosphoric acid mono-ester, like two kinds of phosphoric acid mono-ester.

[0142] In one embodiment of the present invention, the one or more phosphoric acid mono-ester consists of an o-
phosphoric acid molecule esterified with one alcohol selected from unsaturated or saturated, branched or linear, aliphatic
or aromatic alcohols having a total amount of carbon atoms from C6 to C30 in the alcohol substituent. For example, the
one or more phosphoric acid mono-ester consists of an o-phosphoric acid molecule esterified with one alcohol selected
from unsaturated or saturated, branched or linear, aliphatic or aromatic alcohols having a total amount of carbon atoms
from C8 to C22, more preferably from C8 to C20 and most preferably from C8 to C18 in the alcohol substituent.
[0143] In one embodiment of the present invention, the one or more phosphoric acid mono-ester consists of an o-
phosphoric acid molecule esterified with one alcohol selected from saturated and linear or branched and aliphatic alcohols
having a total amount of carbon atoms from C6 to C30 in the alcohol substituent. For example, the one or more phosphoric
acid mono-ester consists of an o-phosphoric acid molecule esterified with one alcohol selected from saturated and linear
or branched and aliphatic alcohols having a total amount of carbon atoms from C8 to C22, more preferably from C8 to
C20 and most preferably from C8 to C18 in the alcohol substituent.

[0144] In one embodiment of the present invention, the one or more phosphoric acid mono-ester consists of an o-
phosphoric acid molecule esterified with one alcohol selected from saturated and linear and aliphatic alcohols having a
total amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably from C8 to C20 and most
preferably from C8 to C18 in the alcohol substituent. Alternatively, the one or more phosphoric acid mono-ester consists
of an o-phosphoric acid molecule esterified with one alcohol selected from saturated and branched and aliphatic alcohols
having a total amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably from C8 to C20 and
most preferably from C8 to C18 in the alcohol substituent.

[0145] In one embodiment of the present invention, the one or more phosphoric acid mono-ester is selected from the
group comprising hexyl phosphoric acid mono-ester, heptyl phosphoric acid mono-ester, octyl phosphoric acid mono-
ester, 2-ethylhexyl phosphoric acid mono-ester, nonyl phosphoric acid mono-ester, decyl phosphoric acid mono-ester,
undecyl phosphoric acid mono-ester, dodecyl phosphoric acid mono-ester, tetradecyl phosphoric acid mono-ester, hex-
adecyl phosphoric acid mono-ester, heptylnonyl phosphoric acid mono-ester, octadecyl phosphoric acid mono-ester, 2-
octyl-1-decylphosphoric acid mono-ester, 2-octyl-1-dodecylphosphoric acid mono-ester and mixtures thereof.

[0146] For example, the one or more phosphoric acid mono-ester is selected from the group comprising 2-ethylhexyl
phosphoric acid mono-ester, hexadecyl phosphoric acid mono-ester, heptylnonyl phosphoric acid mono-ester, octadecyl
phosphoric acid mono-ester, 2-octyl-1-decylphosphoric acid mono-ester, 2-octyl-1-dodecylphosphoric acid mono-ester
and mixtures thereof. In one embodiment of the present invention, the one or more phosphoric acid mono-ester is 2-
octyl-1-dodecylphosphoric acid mono-ester.

[0147] It is appreciated that the expression "one or more" phosphoric acid di-ester means that one or more kinds of
phosphoric acid di-ester may be present in the treatment layer of the surface-treated material product and/or the phos-
phoric acid ester blend.

[0148] Accordingly, it should be noted that the one or more phosphoric acid di-ester may be one kind of phosphoric
acid di-ester. Alternatively, the one or more phosphoric acid di-ester may be a mixture of two or more kinds of phosphoric
acid di-ester. For example, the one or more phosphoric acid di-ester may be a mixture of two or three kinds of phosphoric
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acid di-ester, like two kinds of phosphoric acid di-ester.

[0149] Inone embodimentofthe presentinvention, the one or more phosphoric acid di-ester consists of an o-phosphoric
acid molecule esterified with two alcohols selected from unsaturated or saturated, branched or linear, aliphatic or aromatic
alcohols having a total amount of carbon atoms from C6 to C30 in the alcohol substituent. For example, the one or more
phosphoric acid di-ester consists of an o-phosphoric acid molecule esterified with two fatty alcohols selected from
unsaturated or saturated, branched or linear, aliphatic or aromatic alcohols having a total amount of carbon atoms from
C8 to C22, more preferably from C8 to C20 and most preferably from C8 to C18 in the alcohol substituent.

[0150] It is appreciated that the two alcohols used for esterifying the phosphoric acid may be independently selected
from the same or different, unsaturated or saturated, branched or linear, aliphatic or aromatic alcohols having a total
amount of carbon atoms from C6 to C30 in the alcohol substituent. In other words, the one or more phosphoric acid di-
ester may comprise two substituents being derived from the same alcohols or the phosphoric acid di-ester molecule
may comprise two substituents being derived from different alcohols.

[0151] Inone embodimentofthe presentinvention, the one or more phosphoric acid di-ester consists of an o-phosphoric
acid molecule esterified with two alcohols selected from the same or different, saturated and linear or branched and
aliphatic alcohols having a total amount of carbon atoms from C6 to C30 in the alcohol substituent. For example, the
one or more phosphoric acid di-ester consists of an o-phosphoric acid molecule esterified with two alcohols selected
from the same or different, saturated and linear or branched and aliphatic alcohols having a total amount of carbon
atoms from C8 to C22, more preferably from C8 to C20 and most preferably from C8 to C18 in the alcohol substituent.
[0152] Inone embodimentofthe presentinvention, the one or more phosphoric acid di-ester consists of an o-phosphoric
acid molecule esterified with two alcohols selected from the same or different, saturated and linear and aliphatic alcohols
having a total amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably from C8 to C20 and
most preferably from C8 to C18 in the alcohol substituent. Alternatively, the one or more phosphoric acid di-ester consists
of an o-phosphoric acid molecule esterified with two alcohols selected from the same or different, saturated and branched
and aliphatic alcohols having a total amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably
from C8 to C20 and most preferably from C8 to C18 in the alcohol substituent.

[0153] In one embodiment of the present invention, the one or more phosphoric acid di-ester is selected from the
group comprising hexyl phosphoric acid di-ester, heptyl phosphoric acid di-ester, octyl phosphoric acid di-ester, 2-
ethylhexyl phosphoric acid di-ester, nonyl phosphoric acid di-ester, decyl phosphoric acid di-ester, undecyl phosphoric
acid di-ester, dodecyl phosphoric acid di-ester, tetradecyl phosphoric acid di-ester, hexadecyl phosphoric acid di-ester,
heptylnonyl phosphoric acid di-ester, octadecyl phosphoric acid di-ester, 2-octyl-1-decylphosphoric acid di-ester, 2-octyl-
1-dodecylphosphoric acid di-ester and mixtures thereof.

[0154] For example, the one or more phosphoric acid di-ester is selected from the group comprising 2-ethylhexyl
phosphoric acid di-ester, hexadecyl phosphoric acid di-ester, heptylnonyl phosphoric acid di-ester, octadecyl phosphoric
acid di-ester, 2-octyl-1-decylphosphoric acid di-ester, 2-octyl-1-dodecylphosphoric acid di-ester and mixtures thereof.
In one embodiment of the present invention, the one or more phosphoric acid di-ester is 2-octyl-1-dodecylphosphoric
acid di-ester.

[0155] In one embodiment of the present invention, the one or more phosphoric acid mono-ester is selected from the
group comprising 2-ethylhexyl phosphoric acid mono-ester, hexadecyl phosphoric acid mono-ester, heptylnonyl phos-
phoric acid mono-ester, octadecyl phosphoric acid mono-ester, 2-octyl-1-decylphosphoric acid mono-ester, 2-octyl-1-
dodecylphosphoric acid mono-ester and mixtures thereof and the one or more phosphoric acid di-ester is selected from
the group comprising 2-ethylhexyl phosphoric acid di-ester, hexadecyl phosphoric acid di-ester, heptylnonyl phosphoric
acid di-ester, octadecyl phosphoric acid di-ester, 2-octyl-1-decylphosphoric acid di-ester, 2-octyl-1-dodecylphosphoric
acid di-ester and mixtures thereof.

[0156] For example, at least a part of the surface of the calcium carbonate-comprising filler material comprises a
phosphoric acid ester blend of one phosphoric acid mono-ester and salty reaction products thereof and one phosphoric
acid di-ester and salty reaction products thereof. In this case, the one phosphoric acid mono-ester is selected from the
group comprising 2-ethylhexyl phosphoric acid mono-ester, hexadecyl phosphoric acid mono-ester, heptylnonyl phos-
phoric acid mono-ester, octadecyl phosphoric acid mono-ester, 2-octyl-1-decylphosphoric acid mono-ester and 2-octyl-
1-dodecylphosphoric acid mono-ester, the one phosphoric acid di-esteris selected from the group comprising 2-ethylhexyl
phosphoric acid di-ester, hexadecyl phosphoric acid di-ester, heptylnonyl phosphoric acid di-ester, octadecyl phosphoric
acid di-ester, 2-octyl-1-decylphosphoric acid di-ester and 2-octyl-1-dodecylphosphoric acid di-ester.

[0157] If atleasta part of the surface of the at least one ground (especially wet ground) calcium carbonate-comprising
filler material comprises a phosphoric acid ester blend of one phosphoric acid mono-ester and salty reaction products
thereof and one phosphoric acid di-ester and salty reaction products thereof, it is appreciated that the alcohol substituent
of the one phosphoric acid mono-ester and the one phosphoric acid di-ester are preferably the same. For example, at
least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-comprising filler material
comprises a phosphoric acid ester blend of 2-ethylhexyl phosphoric acid mono-ester and salty reaction products thereof
and 2-ethylhexyl phosphoric acid di-ester and salty reaction products thereof. Alternatively, at least a part of the surface
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of the at least one ground (especially wet ground) calcium carbonate-comprising filler material comprises a phosphoric
acid ester blend of 2-octyl-1-decyl phosphoric acid mono-ester and salty reaction products thereof and 2-octyl-1-decyl
phosphoric acid di-ester and salty reaction products thereof. Alternatively, at least a part of the surface of the at least
one ground (especially wet ground) calcium carbonate-comprising filler material comprises a phosphoric acid ester blend
of hexadecyl phosphoric acid mono-ester and salty reaction products thereof and hexadecyl phosphoric acid di-ester
and salty reaction products thereof. Alternatively, at least a part of the surface of the at least one ground (especially wet
ground) calcium carbonate-comprising filler material comprises a phosphoric acid ester blend of octadecyl phosphoric
acid mono-ester and salty reaction products thereof and octadecyl phosphoric acid di-ester and salty reaction products
thereof. Alternatively, at least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material comprises a phosphoric acid ester blend of 2-octyl-1-dodecylphosphoric acid mono-ester and
salty reaction products thereof and 2-octyl-1-dodecylphosphoric acid di-ester and salty reaction products thereof.
[0158] In one embodiment of the present invention, at least a part of the surface of the at least one ground (especially
wet ground) calcium carbonate-comprising filler material comprises a phosphoric acid ester blend of two or more phos-
phoric acid mono-esters and salty reaction products thereof and two or more phosphoric acid di-ester and salty reaction
products thereof. In this case, the two or more phosphoric acid mono-esters are selected from the group comprising 2-
ethylhexyl phosphoric acid mono-ester, hexadecyl phosphoric acid mono-ester, heptylnonyl phosphoric acid mono-ester,
octadecyl phosphoric acid mono-ester, 2-octyl-1-decyl phosphoric acid mono-ester and 2-octyl-1-dodecylphosphoric
acid mono-ester, the two or more phosphoric acid di-ester are selected from the group comprising 2-ethylhexyl phosphoric
acid di-ester, hexadecyl phosphoric acid di-ester, heptylnonyl phosphoric acid di-ester, octadecyl phosphoric acid di-
ester, 2-octyl-1-decyl phosphoric acid di-ester and 2-octyl-1-dodecylphosphoric acid di-ester.

[0159] In one embodiment of the present invention, at least a part of the surface of the at least one ground (especially
wet ground) calcium carbonate-comprising filler material comprises a phosphoric acid ester blend of two phosphoric
acid mono-esters and salty reaction products thereof and two phosphoric acid di-esters and salty reaction products
thereof. For example, at least a part of the surface of the atleast one ground (especially wet ground) calcium carbonate-
comprising filler material comprises a phosphoric acid ester blend of hexadecyl phosphoric acid mono-ester, octadecyl
phosphoric acid mono-ester, hexadecyl phosphoric acid di-ester, octadecyl phosphoric acid di-ester and salty reaction
products thereof and salty reaction products thereof.

[0160] According to one embodiment of the present invention, the phosphoric acid ester blend on at least a part of
the surface of the at least one ground (especially wet ground) calcium carbonate-comprising filler material comprises
the one or more phosphoric acid mono-ester and salty reaction products thereof to the one or more phosphoric acid di-
ester and salty reaction products thereof in a specific molar ratio. In particular, the molar ratio of the one or more
phosphoric acid mono-ester and salty reaction products thereof to the one or more phosphoric acid di-ester and salty
reaction products thereof in the treatment layer and/or the phosphoric acid ester blend can be from 1:1 to 1:100.
[0161] The wording "molar ratio of the one or more phosphoric acid mono-ester and salty reaction products thereof
to the one or more phosphoric acid di-ester and salty reaction products thereof in the meaning of the present invention
refers to the sum of the molecular weight of the phosphoric acid mono-ester molecules and the sum of the molecular
weight of the phosphoric acid mono-ester molecules in the salty reaction products thereof to the sum of the molecular
weight of the phosphoric acid di-ester molecules and the sum of the molecular weight of the phosphoric acid di-ester
molecules in the salty reaction products thereof.

[0162] Accordingto one embodiment the molar ratio of the one or more phosphoric acid mono-ester and salty reaction
products thereof to the one or more phosphoric acid di-ester and salty reaction products thereof in the phosphoric acid
ester blend is from 1:1 to 1:100, preferably from 1:1.1 to 1:80, more preferably from 1:1.1 to 1:60, even more preferably
from 1:1.1 to 1:40, still even more preferably from 1:1.1 to 1:20, and most preferably from 1:1.1 to 1:10.

[0163] Additionally or alternatively, the phosphoric acid ester blend of the treatment layer comprises the one or more
phosphoric acid mono-ester and salty reaction products thereof in an amount of from 1 to 50 mol.-%, based on the molar
sum of the one or more phosphoric acid mono-ester and salty reaction products thereof and the one or more phosphoric
acid di-ester and salty reaction products thereof. For example, the phosphoric acid ester blend of the treatment layer
comprises the one or more phosphoric acid mono-ester and salty reaction products thereof in an amount of from 10 to
45 mol.-%, based on the molar sum of the one or more phosphoric acid mono-ester and salty reaction products thereof
and the one or more phosphoric acid di-ester and salty reaction products thereof.

[0164] According to one embodiment of the present invention,

1) the one or more phosphoric acid mono-ester consists of an o-phosphoric acid molecule mono-esterified with one
alcohol molecule selected from unsaturated or saturated, branched or linear, aliphatic or aromatic alcohols having
a total amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably from C8 to C20, and
most preferably from C8 to C18 in the alcohol substituent, and/or

II) the one or more phosphoric acid di-ester consists of an o-phosphoric acid molecule di-esterified with two alcohol
molecules selected from the same or different, unsaturated or saturated, branched or linear, aliphatic or aromatic
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fatty alcohols having a total amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably
from C8 to C20, and most preferably from C8 to C18 in the alcohol substituent.

[0165] In one embodiment of the present invention, the phosphoric acid ester blend of the treatment layer further
comprises one or more phosphoric acid tri-ester and/or phosphoric acid and salty reaction products thereof.

[0166] The term "phosphoric acid tri-ester" in the meaning of the present invention refers to an o-phosphoric acid
molecule tri-esterified with three alcohol molecules selected from the same or different, unsaturated or saturated,
branched or linear, aliphatic or aromatic alcohols having a total amount of carbon atoms from C6 to C30, preferably from
C8 to C22, more preferably from C8 to C20 and most preferably from C8 to C18 in the alcohol substituent.

[0167] It is appreciated that the expression "one or more" phosphoric acid tri-ester means that one or more kinds of
phosphoric acid tri-ester may be present on at least a part of the surface of the at least one ground (especially wet
ground) calcium carbonate-comprising filler material.

[0168] Accordingly, it should be noted that the one or more phosphoric acid tri-ester may be one kind of phosphoric
acid tri-ester. Alternatively, the one or more phosphoric acid tri-ester may be a mixture of two or more kinds of phosphoric
acid tri-ester. For example, the one or more phosphoric acid tri-ester may be a mixture of two or three kinds of phosphoric
acid tri-ester, like two kinds of phosphoric acid tri-ester.

[0169] Inone embodimentofthe presentinvention, the one or more phosphoric acid tri-ester consists of an o-phosphoric
acid molecule esterified with three alcohols selected from the same or different, unsaturated or saturated, branched or
linear, aliphatic or aromatic alcohols having a total amount of carbon atoms from C6 to C30 in the alcohol substituent.
For example, the one or more phosphoric acid tri-ester consists of an o-phosphoric acid molecule esterified with three
alcohols selected from the same or different, unsaturated or saturated, branched or linear, aliphatic or aromatic fatty
alcohols having a total amount of carbon atoms from C8 to C22, more preferably from C8 to C20 and most preferably
from C8 to C18 in the alcohol substituent.

[0170] Itis appreciated that the three alcohols used for esterifying the phosphoric acid may be independently selected
from unsaturated or saturated, branched or linear, aliphatic or aromatic alcohols having a total amount of carbon atoms
from C6 to C30 in the alcohol substituent. In other words, the one or more phosphoric acid tri-ester molecule may
comprise three substituents being derived from the same alcohols or the phosphoric acid tri-ester molecule may comprise
three substituents being derived from different alcohols.

[0171] Inone embodimentofthe presentinvention, the one or more phosphoric acid tri-ester consists of an o-phosphoric
acid molecule esterified with three alcohols selected from the same or different, saturated and linear or branched and
aliphatic alcohols having a total amount of carbon atoms from C6 to C30 in the alcohol substituent. For example, the
one or more phosphoric acid tri-ester consists of an o-phosphoric acid molecule esterified with three alcohols selected
from the same or different, saturated and linear or branched and aliphatic alcohols having a total amount of carbon
atoms from C8 to C22, more preferably from C8 to C20 and most preferably from C8 to C18 in the alcohol substituent.
[0172] Inone embodimentofthe presentinvention, the one or more phosphoric acid tri-ester consists of an o-phosphoric
acid molecule esterified with three alcohols selected from saturated and linear and aliphatic alcohols having a total
amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably from C8 to C20 and most preferably
from C8 to C18 in the alcohol substituent. Alternatively, the one or more phosphoric acid tri-ester consists of an o-
phosphoric acid molecule esterified with three alcohols selected from saturated and branched and aliphatic alcohols
having a total amount of carbon atoms from C6 to C30, preferably from C8 to C22, more preferably from C8 to C20 and
most preferably from C8 to C18 in the alcohol substituent.

[0173] In one embodiment of the present invention, the one or more phosphoric acid tri-ester is selected from the
group comprising hexyl phosphoric acid tri-ester, heptyl phosphoric acid tri-ester, octyl phosphoric acid tri-ester, 2-
ethylhexyl phosphoric acid tri-ester, nonyl phosphoric acid tri-ester, decyl phosphoric acid tri-ester, undecyl phosphoric
acid tri-ester, dodecyl phosphoric acid tri-ester, tetradecyl phosphoric acid tri-ester, hexadecyl phosphoric acid tri-ester,
heptylnonyl phosphoric acid tri-ester, octadecyl phosphoric acid tri-ester, 2-octyl-1-decylphosphoric acid tri-ester, 2-
octyl-1-dodecylphosphoric acid tri-ester and mixtures thereof.

[0174] For example, the one or more phosphoric acid tri-ester is selected from the group comprising 2-ethylhexyl
phosphoric acid tri-ester, hexadecyl phosphoric acid tri-ester, heptylnonyl phosphoric acid tri-ester, octadecyl phosphoric
acid tri-ester, 2-octyl-1-decylphosphoric acid tri-ester, 2-octyl-1-dodecylphosphoric acid tri-ester and mixtures thereof.

[0175] In one embodiment of the present invention, at least a part of the surface of the at least one ground (especially
wet ground) calcium carbonate-comprising filler material comprises a phosphoric acid ester blend of one or more phos-
phoric acid mono-ester and salty reaction products thereof and one or more phosphoric acid di-ester and salty reaction
products thereof and one or more phosphoric acid tri-ester and optionally phosphoric acid and salty reaction products
thereof. For example, at least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material comprises a phosphoric acid ester blend of the one or more phosphoric acid mono-ester and
salty reaction products thereof and one or more phosphoric acid di-ester and salty reaction products thereof and one or
more phosphoric acid tri-ester and phosphoric acid and salty reaction products thereof.
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[0176] Alternatively, atleast a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material comprises a phosphoric acid ester blend of the one or more phosphoric acid mono-ester and
salty reaction products thereof and one or more phosphoric acid di-ester and salty reaction products thereof and optionally
phosphoric acid and salty reaction products thereof. For example, at least a part of the surface of the at least one ground
(especially wet ground) calcium carbonate-comprising filler material comprises a phosphoric acid ester blend of the one
or more phosphoric acid mono-ester and salty reaction products thereof and one or more phosphoric acid di-ester and
salty reaction products thereof and phosphoric acid and salty reaction products thereof.

[0177] If atleasta part of the surface of the at least one ground (especially wet ground) calcium carbonate-comprising
filler material comprises a phosphoric acid ester blend comprising one or more phosphoric acid tri-ester, it is preferred
that the phosphoric acid ester blend comprises the one or more phosphoric acid tri-ester in an amount of < 10 mol.-%,
based on the molar sum of the one or more phosphoric acid mono-ester and salty reaction products thereof and the one
or more phosphoric acid di-ester and salty reaction products thereof and one or more phosphoric acid tri-ester and the
phosphoric acid and salty reaction products thereof. For example, the phosphoric acid ester blend comprises the one
or more phosphoric acid tri-ester in an amount of < 8 mol.-%, preferably of <6 mol.-%, and more preferably of <4 mol.-
%, like from 0.1 to 4 mol.-%, based on the molar sum of the one or more phosphoric acid mono-ester and salty reaction
products thereof and the one or more phosphoric acid di-ester and salty reaction products thereof and one or more
phosphoric acid tri-ester and the phosphoric acid and salty reaction products thereof.

[0178] Additionally or alternatively, if at least a part of the surface of the at least one ground (especially wet ground)
calcium carbonate-comprising filler material comprises a phosphoric acid ester blend comprising phosphoric acid and
salty reaction products thereof, it is preferred that the phosphoric acid ester blend comprises the phosphoric acid and
salty reaction products thereof in an amount of < 10 mol.-%, based on the molar sum of the one or more phosphoric
acid mono-ester and salty reaction products thereof and the one or more phosphoric acid di-ester and salty reaction
products thereof and one or more phosphoric acid tri-ester and the phosphoric acid and salty reaction products thereof.
For example, the phosphoric acid ester blend comprises the phosphoric acid and salty reaction products thereof in an
amount of < 8 mol.-%, preferably of <6 mol.-%, and more preferably of < 4 mol.-%, like from 0.1 to 4 mol.-%, based on
the molar sum of the one or more phosphoric acid mono-ester and salty reaction products thereof and the one or more
phosphoric acid di-ester and salty reaction products thereof and one or more phosphoric acid tri-ester and the phosphoric
acid and salty reaction products thereof.

[0179] If the phosphoric acid ester blend further comprises phosphoric acid and salty reaction products thereof and
one or more phosphoric acid tri-ester, it is thus preferred that the molar ratio of the phosphoric acid and salty reaction
products thereof to the one or more phosphoric acid mono-ester and salty reaction products thereof to the one or more
phosphoric acid di-ester and salty reaction products thereof to the one or more phosphoric acid tri-ester in the phosphoric
acid ester blend is < 10 mol.-% : < 40 mol.-% : > 40 mol.% : < 10 mol.-%, based on the molar sum of the one or more
phosphoric acid mono-ester and salty reaction products thereof and the one or more phosphoric acid di-ester and salty
reaction products thereof and the one or more phosphoric acid tri-ester and the phosphoric acid and salty reaction
products thereof.

[0180] Thewording "molar ratio of the phosphoric acid and salty reaction products thereof to the one or more phosphoric
acid mono-ester and salty reaction products thereof to the one or more phosphoric acid di-ester and salty reaction
products thereof to the one or more phosphoric acid tri-ester" in the meaning of the present invention refers to the sum
of the molecular weight of the phosphoric acid and the sum of the molecular weight of the phosphoric acid molecules
in the salty reaction products thereof to the sum of the molecular weight of the phosphoric acid mono-ester molecules
and the sum of the molecular weight of the phosphoric acid mono-ester molecules in the salty reaction products thereof
to the sum of the molecular weight of the phosphoric acid di-ester molecules and the sum of the molecular weight of the
phosphoric acid di-ester molecules in the salty reaction products thereof to the sum of the molecular weight of the
phosphoric acid tri-ester molecules.

[0181] It is appreciated that the phosphoric acid ester blend may comprise salty reaction products obtained from
contacting the at least one filler material, preferably the at least one ground (especially wet ground) calcium carbonate-
comprising filler material, with the one or more phosphoric acid mono-ester and one or more phosphoric acid di-ester
and optionally phosphoric acid. In such a case, the phosphoric acid ester blend preferably comprises salty reaction
products such as one or more calcium, magnesium and/or aluminium salts of phosphoric acid mono-esters and one or
more calcium, magnesium and/or aluminium salts of phosphoric acid di-ester and optionally one or more calcium,
magnesium and/or aluminium salts of phosphoric acid. Preferably, the phosphoric acid ester blend comprises salty
reaction products such as one or more calcium and/or magnesium salts of phosphoric acid mono-esters and one or
more calcium and/or magnesium salts of phosphoric acid di-ester and optionally one or more calcium and/or magnesium
salts of phosphoric acid.

[0182] In one embodiment of the present invention, the one or more phosphoric acid mono-ester and/or the one or
more phosphoric acid di-ester and optionally the phosphoric acid may be at least partially neutralized by one or more
hydroxides of a mono- and/or bi- and/or trivalent cation and/or one or more salts of a weak acid of a mono- and/or bi-
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and/or trivalent cation before the at least one filler material, preferably the at least one ground (especially wet ground)
calcium carbonate-comprising filler material, is prepared. The one or more hydroxides of a bi- and/or trivalent cation
may be selected from Ca(OH),, Mg(OH),, Al(OH); and mixtures thereof.

[0183] Additionally or alternatively, if the one or more phosphoric acid mono-ester and/or the one or more phosphoric
acid di-ester and optionally the phosphoric acid is at least partially neutralized by one or more hydroxides and/or one or
more salts of a weak acid of a monovalent cation, the amount of monovalent cations is preferably < 10 mol.-%, based
on the molar sum of acidic groups in the one or more phosphoric acid mono-ester and the one or more phosphoric acid
di-ester and optionally the phosphoric acid, the one or more hydroxide and/or the one or more salt of a weak acid of a
monovalent cation to neutralize may be selected from LiOH, NaOH, KOH, Na,CO3, Li,CO3, K,CO3 and mixtures thereof.
[0184] In one embodiment of the present invention, the bivalent cations used for the partial neutralization of the one
or more phosphoric acid mono-ester and/or the one or more phosphoric acid di-ester and optional the phosphoric acid
are derived from salts of weak acids of such cations, preferably from carbonates and/or borates, such as calcium
carbonate.

[0185] The term "weak acid" in the meaning of the present application refers to a Bronsted-Lowry acid, i.e. an H;0*
-ion provider, featuring a pK, of > 2, preferably from 4 to 7.

[0186] Accordingly, the phosphoric acid ester blend of the treatment layer may further comprise salty reaction products
such as one or more calcium and/or magnesium salts of phosphoric acid mono-esters and one or more calcium and/or
magnesium salts of phosphoric acid di-ester and optionally one or more calcium and/or magnesium salts of phosphoric
acid. Additionally or alternatively, the phosphoric acid ester blend of the treatment layer further comprises salty reaction
products such as one or more aluminium salts of phosphoric acid mono-esters and one or more aluminium salts of
phosphoric acid di-ester and optionally one or more aluminium salts of phosphoric acid. Additionally or alternatively, the
phosphoric acid ester blend of the treatment layer further comprises salty reaction products such as one or more lithium
salts of phosphoric acid mono-esters and one or more lithium salts of phosphoric acid di-ester and optionally one or
more lithium salts of phosphoric acid. Additionally or alternatively, the phosphoric acid ester blend of the treatment layer
further comprises salty reaction products such as one or more sodium salts of phosphoric acid mono-esters and one or
more sodium salts of phosphoric acid di-ester and optionally one or more sodium salts of phosphoric acid. Additionally
or alternatively, the phosphoric acid ester blend of the treatment layer further comprises salty reaction products such as
one or more potassium salts of phosphoric acid mono-esters and one or more potassium salts of phosphoric acid di-
ester and optionally one or more potassium salts of phosphoric acid.

[0187] If the one or more phosphoric acid mono-ester and/or the one or more phosphoric acid di-ester and optionally
the phosphoric acid is at least partially neutralized by one or more hydroxides and/or one or more salts of a weak acid
of a monovalent cation, the treatment layer and/or the phosphoric acid ester blend preferably comprises an amount of
monovalent cations of < 10 mol.-%, based on the molar sum of acidic groups in the one or more phosphoric acid mono-
ester and the one or more phosphoric acid di-ester and optionally the phosphoric acid.

[0188] In one embodiment of the present invention, the phosphoric acid ester blend of the treatment layer may further
comprise additional surface treatment agents that do not correspond to the one or more phosphoric acid mono-ester,
one or more phosphoric acid di-ester and the optional one or more phosphoric acid tri-ester and/or phosphoric acid of
the present invention.

[0189] In one embodiment, the molar ratio of the one or more phosphoric acid mono-ester and/or the one or more
phosphoric acid di-ester to the salty reaction products thereof is from 99.9:0.1 to 0.1:99.9, preferably from 70:30 to 90:10.
[0190] The wording "molar ratio of the one or more phosphoric acid mono-ester and/or the one or more phosphoric
acid di-ester to the salty reaction products thereof in the meaning of the present invention refers to the sum of the
molecular weight of the phosphoric acid mono-ester molecules and/or the sum of the molecular weight of the phosphoric
acid di-ester molecules to the sum of the molecular weight of the phosphoric acid mono-ester molecules in the salty
reaction products thereof and/or the sum of the phosphoric acid di-ester molecules in the salty reaction products thereof.
[0191] According to another embodiment of the present invention, the surface-treated filler material product comprises
a treatment layer on at least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material, wherein the treatment layer comprises at least one saturated aliphatic linear or branched
carboxylic acid and salty reaction products thereof or at least one polydialkylsiloxane.

[0192] Methods for preparing the surface-treated filler material product treated with at least one phosphoric acid ester
blend and suitable compounds for coating are described e.g. in EP 2 770 017 A1.

[0193] In an alternative embodiment, the treatment layer comprises an aliphatic carboxylic acid having a total amount
of carbon atoms from C4 to C24 and/or reaction products thereof.

[0194] The term "salty reaction products" of the aliphatic linear or branched carboxylic acid in the meaning of the
present invention refers to products obtained by contacting the at least one ground (especially wet ground) calcium
carbonate-comprising filler material with the at least one aliphatic linear or branched carboxylic acid. Said reaction
products are formed between at least a part of the applied at least one aliphatic linear or branched carboxylic acid and
reactive molecules located at the surface of the at least one filler material, preferably the at least one ground (especially
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wet ground) calcium carbonate-comprising filler material.

[0195] Inthe presentinvention, the aliphatic linear or branched carboxylic acid is selected from the group of carboxylic
acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid, decanoic acid, undecanoic
acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid, heptadecanoic acid, stearic acid,
nonadecanoic acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic acid, lignoceric acid and mixtures thereof.
[0196] In one embodiment of the present invention, the aliphatic linear or branched carboxylic acid is selected from
the group consisting of octanoic acid, decanoic acid, lauric acid, myristic acid, palmitic acid, stearic acid, arachidic acid
and mixtures thereof. Preferably, the aliphatic linear or branched carboxylic acid is selected from the group consisting
of octanoic acid, myristic acid, palmitic acid, stearic acid and mixtures thereof.

[0197] For example, the aliphatic linear or branched carboxylic acid is octanoic acid or stearic acid. Preferably, the
aliphatic linear or branched carboxylic acid is stearic acid.

[0198] In one embodiment, the molar ratio of the at least one saturated aliphatic linear or branched carboxylic acid to
the salty reaction product(s) thereof is from 99.9:0.1 to 0.1:99.9, preferably from 70:30 to 90:10.

[0199] The wording "molar ratio of the at least one saturated aliphatic linear or branched carboxylic acid to the salty
reaction product(s) thereof in the meaning of the present invention refers to the sum of the molecular weight of the
saturated aliphatic linear or branched carboxylic acid to the sum of the molecular weight of the saturated aliphatic linear
or branched carboxylic acid in the salty reaction products.

[0200] According to another embodiment of the present invention, the surface treated filler material comprises a
treatment layer on at least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material, wherein the treatment layer comprises at least one aliphatic aldehyde and/or salty reaction
products thereof.

[0201] In this regard, the at least one aliphatic aldehyde represents a surface treatment agent and may be selected
from any linear, branched or alicyclic, substituted or non-substituted, saturated or unsaturated aliphatic aldehyde. Said
aldehyde is preferably chosen such that the number of carbon atoms is greater than or equal to 6 and more preferably
greater than or equal to 8. Furthermore, said aldehyde has generally a number of carbon atoms that is lower or equal
to 14, preferably lower or equal to 12 and more preferably lower or equal to 10. In one preferred embodiment, the number
of carbon atoms of the aliphatic aldehyde is between 6 and 14, preferably between 6 and 12 and more preferably between
6 and 10.

[0202] In another preferred embodiment, the at least one aliphatic aldehyde is preferably chosen such that the number
of carbon atoms is between 6 and 12, more preferably between 6 and 9, and most preferably 8 or 9.

[0203] The aliphatic aldehyde may be selected from the group of aliphatic aldehydes consisting of hexanal, (E)-2-
hexenal, (2)-2-hexenal, (E)-3-hexenal, (Z)-3-hexenal, (E)-4-hexenal, (Z)-4-hexenal, 5-hexenal, heptanal, (E)-2-heptenal,
(Z2)-2-heptenal, (E)-3-heptenal, (Z)-3-heptenal, (E)-4-heptenal, (Z)-4-heptenal, (E)-5-heptenal, (Z)-5-heptenal, 6-hepte-
nal, octanal, (E)-2-octenal, (Z)-2-octenal, (E)-3-octenal, (Z)-3-octenal, (E)-4-octenal, (Z)-4-octenal, (E)-5-octenal, (Z)-5-
octenal, (E)-6-octenal, (Z)-6-octenal, 7-octenal, nonanal, (E)-2-nonenal, (Z)-2-nonenal, (E)-3-nonenal, (Z)-3-nonenal,
(E)-4-nonenal, (Z)-4-nonenal, (E)-5-nonenal, (Z)-5-nonenal, (E)-6-nonenal, (Z)-6-nonenal, (E)-6-nonenal, (Z)-6-nonenal,
(E)-7-nonenal, (Z)-7-nonenal, 8-nonenal, decanal, (E)-2-decenal, (Z)-2-decenal, (E)-3-decenal, (Z)-3-decenal, (E)-4-
decenal, (Z2)-4-decenal, (E)-5-decenal, (Z)-5-decenal, (E)-6-decenal, (Z)-6-decenal, (E)-7-decenal, (Z)-7-decenal, (E)-
8-decenal, (Z)-8-decenal, 9-decenal, undecanal, (E)-2-undecenal, (Z)-2-undecenal, (E)-3-undecenal, (Z)-3-undecenal,
(E)-4-undecenal, (Z)-4-undecenal, (E)-5-undecenal, (Z)-5-undecenal, (E)-6-undecenal, (Z)-6-undecenal, (E)-7-undece-
nal, (Z)-7-undecenal, (E)-8-undecenal, (Z)-8-undecenal, (E)-9-undecenal, (Z)-9-undecenal, 10-undecenal, dodecanal,
(E)-2-dodecenal, (Z)-2-dodecenal, (E)-3-dodecenal, (Z)-3-dodecenal, (E)-4-dodecenal, (Z)-4-dodecenal, (E)-5-dodece-
nal, (Z)-5-dodecenal, (E)-6-dodecenal, (Z)-6-dodecenal, (E)-7-dodecenal, (Z)-7-dodecenal, (E)-8-dodecenal, (Z)-8-do-
decenal, (E)-9-dodecenal, (Z)-9-dodecenal, (E)-10-dodecenal, (Z)-10-dodecenal, 11-dodecenal, tridecanal, (E)-2-tride-
cenal, (Z)-2-tridecenal, (E)-3-tridecenal, (Z2)-3-tridecenal, (E)-4-tridecenal, (Z)-4-tridecenal, (E)-5-tridecenal, (Z)-5-tride-
cenal, (E)-6-tridecenal, (Z2)-6-tridecenal, (E)-7-tridecenal, (Z)-7-tridecenal, (E)-8-tridecenal, (Z)-8-tridecenal, (E)-9-tride-
cenal, (2)-9-tridecenal, (E)-10-tridecenal, (Z)-10-tridecenal, (E)-11-tridecenal, (Z)-11-tridecenal, 12-tridecenal, butade-
canal, (E)-2-butadecenal, (Z)-2-butadecenal, (E)-3-butadecenal, (Z)-3-butadecenal, (E)-4-butadecenal, (Z)-4-butade-
cenal, (E)-5-butadecenal, (Z)-5-butadecenal, (E)-6-butadecenal, (Z)-6-butadecenal, (E)-7-butadecenal, (Z)-7-butade-
cenal, (E)-8-butadecenal, (Z)-8-butadecenal, (E)-9-butadecenal, (Z)-9-butadecenal, (E)-10-butadecenal, (Z)-10-buta-
decenal, (E)-11-butadecenal, (Z)-11-butadecenal, (E)-12-butadecenal, (Z)-12-butadecenal, 13-butadecenal, and
mixtures thereof. In a preferred embodiment, the aliphatic aldehyde is selected from the group consisting of hexanal,
(E)-2-hexenal, (Z)-2-hexenal, (E)-3-hexenal, (Z)-3-hexenal, (E)-4-hexenal, (Z)-4-hexenal, 5-hexenal, heptanal, (E)-2-
heptenal, (Z2)-2-heptenal, (E)-3-heptenal, (2)-3-heptenal, (E)-4-heptenal, (Z)-4-heptenal, (E)-5-heptenal, (Z)-5-heptenal,
6-heptenal, octanal, (E)-2-octenal, (Z)-2-octenal, (E)-3-octenal, (Z)-3-octenal, (E)-4-octenal, (Z)-4-octenal, (E)-5-octenal,
(Z2)-5-octenal, (E)-6-octenal, (Z)-6-octenal, 7-octenal, nonanal, (E)-2-nonenal, (Z)-2-nonenal, (E)-3-nonenal, (Z)-3-non-
enal, (E)-4-nonenal, (Z)-4-nonenal, (E)-5-nonenal, (Z)-5-nonenal, (E)-6-nonenal, (Z)-6-nonenal, (E)-7-nonenal, (Z)-7-
nonenal, 8-nonenal and mixtures thereof.
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[0204] In another preferred embodiment, the at least one aliphatic aldehyde is a saturated aliphatic aldehyde. In this
case the aliphatic aldehyde is selected from the group consisting of hexanal, heptanal, octanal, nonanal, decanal,
undecanal, dodecanal, tridecanal, butadecanal and mixtures thereof. Preferably, the at least one aliphatic aldehyde in
the form of a saturated aliphatic aldehyde is selected from the group consisting of hexanal, heptanal, octanal, nonanal,
decanal, undecanal, dodecanal and mixtures thereof. For instance, the at least one aliphatic aldehyde in the form of a
saturated aliphatic aldehyde is selected from octanal, nonanal and mixtures thereof.

[0205] If a mixture of two aliphatic aldehydes, e.g. two saturated aliphatic aldehydes such as octanal and nonanal is
used according to the presentinvention, the weight ratio of octanal and nonanal is from 70:30 to 30:70 and more preferably
from 60:40 to 40:60. In one especially preferred embodiment of the present invention, the weight ratio of octanal and
nonanal is about 1:1.

[0206] The term "salty reaction products"” of the at least one aliphatic aldehyde in the meaning of the present invention
refers to products obtained by contacting the at least one ground (especially wet ground) calcium carbonate-comprising
filler material with the at least one aliphatic aldehyde. Said reaction products are formed between at least a part of the
applied at least one aliphatic aldehyde and reactive molecules located at the surface of the at least one filler material,
preferably the at least one ground (especially wet ground) calcium carbonate-comprising filler material.

[0207] In one embodiment, the molar ratio of the at least one aliphatic aldehyde to the salty reaction product(s) thereof
is from 99.9:0.1 to 0.1:99.9, preferably from 70:30 to 90:10.

[0208] The wording "molar ratio of the at least one aliphatic aldehyde to the salty reaction product(s) thereof in the
meaning of the present invention refers to the sum of the molecular weight of the aliphatic aldehyde to the sum of the
molecular weight of the aliphatic aldehyde in the salty reaction products.

[0209] Methods for preparing the surface-treated filler material product treated with at least one aliphatic aldehyde
and suitable compounds for coating are described e.g. in EP 2 390 285 A1.

[0210] According to another embodiment of the present invention, the surface treated filler material comprises a
treatment layer on at least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material, wherein the treatment layer comprises at least one polydialkylsiloxane.

[0211] Preferred polydialkylsiloxanes are described e.g. in US 2004/0097616 A1. Most preferred are polydialkylsi-
loxanes selected from the group consisting of polydimethylsiloxane, preferably dimethicone, polydiethylsiloxane and
polymethylphenylsiloxane and/or mixtures thereof.

[0212] For example, the at least one polydialkylsiloxane is preferably a polydimethylsiloxane (PDMS).

[0213] The at least one polydialkylsiloxane is preferably present in a quantity such that the total amount of said
polydialkylsiloxane on at least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material, is less than 1 000 ppm, more preferably less than 800 ppm and most preferably less than 600
ppm. For example, the total amount of the polydialkylsiloxane on at least a part of the surface of the at least one ground
(especially wet ground) calcium carbonate-comprising filler material, is from 100 to 1 000 ppm, more preferably from
200 to 800 ppm and most preferably from 300 to 600 ppm, e.g. from 400 to 600 ppm.

[0214] In one embodiment, the treatment layer on at least a part of the surface of the at least one ground (especially
wet ground) calcium carbonate-comprising filler material comprises a mixture of the above materials.

[0215] For example, the treatment layer on at least a part of the surface of the at least one ground (especially wet
ground) calcium carbonate-comprising filler material comprises a phosphoric acid ester blend of one or more phosphoric
acid mono-ester and salty reaction products thereof and/or one or more phosphoric acid di-ester and salty reaction
products thereof and at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products
thereof and optionally at least one polydialkylsiloxane or optionally at least one aliphatic aldehyde and/or salty reaction
products thereof.

[0216] Alternatively, the treatment layer on at least a part of the surface of the at least one ground (especially wet
ground) calcium carbonate-comprising filler material comprises a phosphoric acid ester blend of one or more phosphoric
acid mono-ester and salty reaction products thereof and/or one or more phosphoric acid di-ester and salty reaction
products thereof and at least one polydialkylsiloxane and optionally at least one saturated aliphatic linear or branched
carboxylic acid and salty reaction products thereof or optionally at least one aliphatic aldehyde and/or salty reaction
products thereof.

[0217] Alternatively, the treatment layer on at least a part of the surface of the at least one ground (especially wet
ground) calcium carbonate-comprising filler material comprises at least one saturated aliphatic linear or branched car-
boxylic acid and salty reaction products thereof and at least one polydialkylsiloxane and optionally a phosphoric acid
ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof and/or one or more phosphoric
acid di-ester and salty reaction products thereof or optionally at least one aliphatic aldehyde and/or salty reaction products
thereof.

[0218] Alternatively, the treatment layer on at least a part of the surface of the at least one ground (especially wet
ground) calcium carbonate-comprising filler material comprises at least one aliphatic aldehyde and/or salty reaction
products thereof and at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products
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thereof and optionally atleast one polydialkylsiloxane or optionally a phosphoric acid ester blend of one or more phosphoric
acid mono-ester and salty reaction products thereof and/or one or more phosphoric acid di-ester and salty reaction
products thereof or optionally at least one aliphatic aldehyde and/or salty reaction products thereof.

[0219] Alternatively, the treatment layer on at least a part of the surface of the at least one ground (especially wet
ground) calcium carbonate-comprising filler material comprises at least one aliphatic aldehyde and/or salty reaction
products thereof and at least one polydialkylsiloxane and optionally at least one saturated aliphatic linear or branched
carboxylic acid and salty reaction products thereof or optionally a phosphoric acid ester blend of one or more phosphoric
acid mono-ester and salty reaction products thereof and/or one or more phosphoric acid di-ester and salty reaction
products thereof or optionally at least one aliphatic aldehyde and/or salty reaction products thereof.

[0220] Preferably, the treatmentlayer on at least a part of the surface of the at least one ground (especially wet ground)
calcium carbonate-comprising filler material comprises a phosphoric acid ester blend of one or more phosphoric acid
mono-ester and salty reaction products thereof and/or one or more phosphoric acid di-ester and salty reaction products
thereof or at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof or at
least one aliphatic aldehyde and/or salty reaction products thereof and at least one polydialkylsiloxane. More preferably,
the treatment layer on at least a part of the surface of the at least one ground (especially wet ground) calcium carbonate-
comprising filler material comprises, most preferably consists of, at least one saturated aliphatic linear or branched
carboxylic acid and salty reaction products thereof and at least one polydialkylsiloxane.

[0221] Thus, an after treatment layer may be present on the treatment layer, said after treatment layer preferably
comprises at least one polydialkylsiloxane.

[0222] In one preferred embodiment the surface treatment of the at least one ground (especially wet ground) calcium
carbonate-comprising filler material is carried out in two steps, the first step comprising a treatment by a phosphoric acid
ester blend of one or more phosphoric acid mono-ester and/or one or more phosphoric acid di-ester or at least one
saturated aliphatic linear or branched carboxylic acid or at least one aliphatic aldehyde for forming a treatment layer and
the second step comprising a treatment by at least one polydialkylsiloxane for forming an after treatment layer.

[0223] In another embodiment the surface treatment is carried out by treating the at least one ground (especially wet
ground) calcium carbonate-comprising filler material simultaneously with a phosphoric acid ester blend of one or more
phosphoric acid mono-ester and/or one or more phosphoric acid di-ester or at least one saturated aliphatic linear or
branched carboxylic acid or at least one aliphatic aldehyde and at least one polydialkylsiloxane for forming a treatment
layer.

[0224] Furthermore, the surface treatment can be carried out by treating the at least one ground (especially wet ground)
calcium carbonate-comprising filler material first with a polydialkylsiloxane and subsequently with phosphoric acid ester
blend of one or more phosphoric acid mono-ester and/or one or more phosphoric acid di-ester or at least one saturated
aliphatic linear or branched carboxylic acid or at least one aliphatic aldehyde.

[0225] According to one embodiment the salty reaction product(s) of the phosphoric acid ester, the blend of one or
more phosphoric acid mono-ester, the one or more phosphoric acid di-ester or the at least one saturated aliphatic linear
orbranched carboxylic acid or the atleast one aliphatic aldehyde are one or more calcium and/or magnesium salts thereof.
[0226] Thus, itis appreciated that the at least one ground (especially wet ground) calcium carbonate-comprising filler
material product comprises, and preferably consists of, at least one ground (especially wet ground) calcium carbonate-
comprising filler material and a treatment layer comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof
and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, wherein
the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group consisting of
carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid, decanoic
acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid, heptadecanoic
acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic acid, lignoceric acid
and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv..

[0227] The treatment layer is formed on the surface of said at least one ground (especially wet ground) calcium
carbonate-comprising filler material.

[0228] It is one requirement of the present invention that the surface-treated filler material product comprises the
treatment layer in an amount from 0.1 to 3 wt.-%, based on the total dry weight of the at least one ground (especially
wet ground) calcium carbonate-comprising filler material.

[0229] According to one embodiment the surface-treated filler material product comprises the treatment layer in an
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amount of from 0.1 to 2.8 wt.-%, more preferably in an amount of from 0.1 to 2.5 wt.-%, even more preferably in an
amount of from 0.3 to 2.5 wt.-% and most preferably in an amount of from 0.5 to 2.5 wt.-% based on the total dry weight
of the at least one ground (especially wet ground) calcium carbonate-comprising filler material.

[0230] The treatment layer is preferably characterized in that the total weight of the phosphoric acid ester blend of
one or more phosphoric acid mono-ester and salty reaction products thereof and/or one or more phosphoric acid di-
ester and salty reaction products thereof, and/or at least one saturated aliphatic linear or branched carboxylic acid and
salty reaction products thereof, and/or at least one aliphatic aldehyde and/or salty reaction products thereof, and/or at
least one polydialkylsiloxane, and/or mixtures of said materials on the surface of the surface-treated filler material product
is from 0.05 to 1 wt.-%/m2, more preferably from 0.1 to 0.5 wt.-%/m2 and most preferably from 0.15 to 0.25 wt.-%/m2 of
the at least one ground (especially wet ground) calcium carbonate-comprising filler material.

[0231] In one embodiment of the present invention, the treatment layer is characterized in that the total weight of the
phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof and/or one
or more phosphoric acid di-ester and salty reaction products thereof, and/or at least one saturated aliphatic linear or
branched carboxylic acid and salty reaction products thereof, and/or at least one aliphatic aldehyde and/or salty reaction
products thereof, and/or at least one polydialkylsiloxane, and/or mixtures of said materials on the surface of the surface-
treated filler material product is from 0.1 to 5 mg/m2, more preferably from 0.25 to 4.5 mg/m2 and most preferably from
1.0 to 4.0 mg/mZ of the at least one calcium carbonate-comprising material.

[0232] In particular, itis appreciated that the surface-treated filler material product features a volatile onset temperature
> 250 °C. For example, the surface-treated filler material product obtained by the inventive process features a volatile
onset temperature > 260 °C or > 270 °C.

[0233] Additionally or alternatively, the surface-treated filler material product features a total volatiles between 25 and
350°C of less than 0.25 %, and preferably of less than 0.23 % by mass, e.g. of from 0.04 to 0.21 % by mass, preferably
from 0.08 to 0.15 % by mass, more preferably from 0.1 to 0.12 % by mass.

[0234] Furthermore, the surface-treated filler material product features a low water pick up susceptibility. It is preferred
that the moisture pick up susceptibility of the surface-treated filler material product is such that its total surface moisture
level is less than 1 mg/g of dry calcium carbonate-comprising filler material, at a temperature of about +23 °C (* 2 °C).
For example, the surface-treated filler material product has a moisture pick up susceptibility of from 0.1 to 1 mg/g, more
preferably of from 0.2 to 0.9 mg/g and most preferably of from 0.2 to 0.8 mg/g of dry calcium carbonate-comprising
material after at a temperature of +23 C (= 2 °C).

[0235] Additionally or alternatively, the surface-treated filler material product has a hydrophilicity of below 8:2 volumetric
ratio of water : ethanol measured at +23 °C (= 2 °C) with the sedimentation method. For example, the surface-treated
filler material product has a hydrophilicity of below 7:3 volumetric ratio of water : ethanol measured at +23 °C (= 2 °C)
with the sedimentation method.

[0236] According to one embodiment the breathable film comprises the surface-treated filler material product in an
amount from 1 to 85 wt.-%, based on the total weight of the breathable film, preferably from 2 to 80 wt.-%, more preferably
from 5 to 75 wt.-%, even more preferably from 10 to 65 wt.-%, and most preferably from 15 wt.-% to 60 wt.-%.

[0237] According to one aspect of the present invention, the surface-treated filler material product described above is
used as filler in a breathable film.

Breathable film

[0238] According to the present invention a breathable film comprising at least one thermoplastic polymer and a
surface-treated filler material product is provided, wherein the surface-treated filler material product comprises

A) at least one ground (especially wet ground) calcium carbonate-comprising filler material having

- aweight median particle size d5 in the range from 0.1 um to 7 pm,

- atop cut particle size dgg of <15 pm,

- afineness such that at least 65 wt.-% of all particles have a particle size of < 1 um,

- aspecific surface area (BET) from 0.5 to 150 m2/g, as measured using nitrogen and the BET method according
to 1ISO 9277, and

- aresidual total moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground calcium
carbonate-comprising filler material, and

B) atreatment layer on the surface of the at least one ground calcium carbonate-comprising filler material comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof
and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or
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ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, wherein
the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group consisting of
carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid,
decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid,
heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic
acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iii.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 3 wt.-%,
based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.

[0239] It is appreciated that the breathable especially features a low basis weight. Thus, the breathable film has a
basis weight from 1 to 10 g/m2. In one embodiment, the breathable film has a basis weight from 5 to 10 g/m2, preferably
from 6 to 10 g/m2, and most preferably about 8 g/mZ.

[0240] Accordingtoone embodiment, the thickness of the breathable film is from 4 to 10 um, preferably from 6 to 10 um.
[0241] The breathable film is advantageous as it provides a low basis weight at high mechanical properties.

[0242] Forexample, at a basis weight of 8 g/m2, the breathable film has a force at break in machine direction, measured
according to ISO 527-3, in the range from 4 to 40 N, more preferably in the range from 4 to 35 N and most preferably
in the range from 4 to 35 N.

[0243] If the at least one thermoplastic polymer comprises a polyethylene, e.g. a LLDPE, the breathable film, at a
basis weight of 8 g/m2, has preferably a force at break in machine direction, measured according to ISO 527-3, in the
range from 4 to 15 N, and more preferably in the range from 4 to 12 N.

[0244] If the at least one thermoplastic polymer comprises a polypropylene, the breathable film, at a basis weight of
8 g/m2, has preferably a force at break in machine direction, measured according to ISO 527-3, in the range from 10 to
30 N, more preferably in the range from 14 to 25 N and most preferably in the range from 20 to 23 N.

[0245] Additionally or alternatively, ata basis weight of 8 g/m2, the breathable film has a modulus of elasticity, measured
according to ISO 527-3, in the range from 300 to 2 500 N/mm?2, and most preferably in the range from 500 to 2 400 N/mm2,
[0246] If the at least one thermoplastic polymer comprises a polyethylene, e.g. a LLDPE, the breathable film, at a
basis weight of 8 g/m2, has preferably a modulus of elasticity, measured according to ISO 527-3, in the range from 300
to 1 000 N/mm?2, and most preferably in the range from 500 to 800 N/mm?2.

[0247] If the at least one thermoplastic polymer comprises a polypropylene, the breathable film, at a basis weight of
8 g/m2, has preferably a modulus of elasticity, measured according to I1SO 527-3, in the range from 1 000 to 2 500
N/mm2, more preferably in the range from 1 100 to 2 400 N/mm2 and most preferably in the range from 2 000 to 2 300
N/mm2,

[0248] Additionally or alternatively, at a basis weight of 8 g/m2, the breathable film has a water column, measured in
accordance with the method outlined in the example section, in the range from 50 to 700 mbar, and most preferably in
the range from 75 to 600 mbar.

[0249] If the at least one thermoplastic polymer comprises a polyethylene, e.g. a LLDPE, the breathable film, at a
basis weight of 8 g/m2, has preferably a water column, measured in accordance with the method outlined in the example
section, in the range from 75 to 500 mbar, and most preferably in the range from 150 to 300 mbar.

[0250] If the at least one thermoplastic polymer comprises a polypropylene, the breathable film, at a basis weight of
8 g/m2, has preferably a water column, measured in accordance with the method outlined in the example section, in the
range from 100 to 700 mbar, more preferably in the range from 300 to 600 mbar and most preferably in the range from
400 to 500 mbar.

[0251] Furthermore, it is appreciated that the breathable film has a good surface quality and a reduced potential of
skin irritation.

[0252] The breathability of the breathable film can be measured by its water vapour transmission rate. According to
one embodiment the breathable film has a water vapour transmission rate (WVTR) from 500 to 10 000 g/(m2-day),
preferably from 750 to 8 000 g/(m2-day), and more preferably from 1 000 to 7 000 g/(m2-day), measured with a Lyssy
L80-5000 measuring device according to ASTM 398.

[0253] According to one embodiment the breathable film has a hydrostatic pressure from 100 to 500 mbar, preferably
from 200 to 400 mbar, and more preferably from 250 to 350 mbar, measured with a FX 3000 Hydrotester according to
the method which has been described above.

[0254] Accordingto one embodiment the breathable film further comprises additives selected from the group consisting
of UV-absorbers, light stabilizers, processing stabilizers, antioxidants, heat stabilizers, nucleating agents, metal deac-
tivators, impact modifiers, plasticizers, lubricants, rheology modifiers, processing aids, pigments, dyes, optical brighten-
ers, antimicrobials, antistatic agents, slip agents, anti block agents, coupling agents, dispersants, compatibilizers, oxygen
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scavengers, acid scavengers, markers, antifogging agents, surface modifiers, flame retardants, blowing agents, smoke
suppressors, reinforcement agents, such as glass fibres, carbon fibres and/or glass bubbles, or mixtures of the foregoing
additives.

[0255] Preferably, the additives are selected from the class of acid scavengers based on salts of long chain carboxylic
acids, such as calcium stearate, magnesium stearate, zinc stearate, and calcium lactate, or may be hydrotalcite, from
the class of stabilizers based on phenolic antioxidants, benzofuranones, hydroxylamines, nitrones, thiosynergists, and
phosphites/phosphonites, from the class of light stabilizers based on hindered amines (HALS), from the class of metal
deactivators, from the class of dispersing agents, coupling agents, or compatibilizers, or a mixture of any of the foregoing
additives.

[0256] Suitable phenolic antioxidants are, for example: Octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propanonate,
pentaerythritol-tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propanoate, tris(3,5-di-tert-butyl-4-hydroxyphenyl)isocya-
nurate, 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene, triethyleneglycol-bis[3-(3-tert-butyl-4-hy-
droxy-5-methylphenyl)propanoate, N,N’-hexane-1,6-diyl-bis[3-(3,5-di-fert-butyl-4-hydroxyphenyl)propanamide

[0257] Suitable phosphites/phosphonites are, for example: Tris-(2,4-di-tertbutylphenyl)-phosphite, 3,9-bis(2,4-di-
tert-butylphenoxy)-2,4,8,10-tetraoxa-3,9-diphospha-spiro[5.5]undecene, tetrakis(2,4-di-tert-butylphenyl)[1,1-biphenyl]-
4.4’-diylbisphosphonite.

[0258] Suitable sterically hindered amines are, for example: 1,1-Bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,
bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate, bis(1-octyloxy-2,2,6,6-te-
tramethyl-4-piperidyl)sebacate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)-n-butyl-3,5-di-tert-butyl-4-hydroxybenzyl-
malonate, the condensation product of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid,
linear or cyclic condensation products of N,N’-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-oc-
tylamino-2,6-dichloro-1,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)-nitrilotriacetate, tetrakis(2,2,6,6-tetramethyl-4-
piperidyl)-1,2,3,4-butanetetracarboxylate, 1,1’-(1,2-ethanediyl)-bis(3,3,5,5-tetramethylpiperazinon), 4-benzoyl-2,2,6,6-
tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, linear or cyclic condensation products of N,N’-
bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, the reaction
product of 7,7,9,9-tetramethyl-2-cycloundecyl-1-oxa-3,8-diaza-4-oxospiro[4.5]decene and epichlorohydrine.

[0259] Suitable dispersants are, forexample: Polyacrylates, such as copolymers with long side chains, and polyacrylate
block copolymers; alkylamides, such as N,N’-1,2-ethanediylbisoctadecaneamide; sorbitan esters, such as monostear-
ylsorbitan ester; titanates und zirconates; reactive copolymers, such as polypropylene-acrylic acid copolymer; polypro-
pylene-maleic anhydride copolymer; polyethylene-glycidyl-methacrylate copolymer; polystyrol-maleic anhydride-polysi-
loxane alternating copolymer, such as dimethylsilanediol-ethyleneoxide copolymer; polyphenylsiloxan copolymer; am-
phiphilic copolymers, such as polyethylene-polyethyleneoxide block copolymer; and dendrimers, such as hydroxy con-
taining dendrimers.

[0260] A suitable metal deactivator may be, for example, N,N’-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydra-
zine. According to another embodiment, the metal deactivator may be selected from one or more of the following
structures:
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[0261] According to a preferred embodiment the breathable film comprises at least one thermoplastic polymer and a
surface-treated filler material product, wherein the surface-treated filler material product comprises

A) at least one ground (especially wet ground) calcium carbonate, preferably natural ground calcium carbonate,
having

- aweight median particle size dg in the range from 0.25 um to 5 um, preferably from 0.7 to 4 um,

- atop cut particle size dgg of < 10 um, preferably of <7.5 um,

- afineness such that at least 65 wt.-% of all particles have a particle size of < 1 um,

- aspecific surface area (BET) from 0.5 to 35 m2/g, preferably from 0.5 to 15 m2/g as measured using nitrogen
and the BET method according to ISO 9277, and

- aresidual total moisture content from 0.01 to 0.2 wt.-%, preferably from 0.02 to 0.15 wt.-%, based on the total
dry weight of the at least one ground calcium carbonate-comprising filler material, and

B) a treatment layer on the surface of the atleast one ground calcium carbonate-comprising filler material comprising,

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof
and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, wherein
the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group consisting of
carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid,
decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid,
heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic
acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 1 wt.-%,
preferably from 0.2 to 0.08 wt.-%, based on the total dry weight of the at least one ground calcium carbonate-comprising
filler material.

[0262] The breathable film of the present invention may be produced by any method known in the art. According to
one embodiment, a process of producing a breathable film comprises the steps of:

a) providing a composition comprising atleast one thermoplastic polymer and a surface-treated filler material product,
and

b) forming a film from the composition of step a), and

c) stretching the film obtained in step b) into at least one direction,

wherein the surface-treated filler material product comprises

A) at least one ground (especially wet ground) calcium carbonate-comprising filler material having

27



10

15

20

25

30

35

40

45

50

55

EP 3 383 939 B1

- aweight median particle size d5 in the range from 0.1 um to 7 pm,

- atop cut particle size dgg of < 15 um,

- afineness such that at least 65 wt.-% of all particles have a particle size of < 1 um,

- aspecific surface area (BET) from 0.5 to 150 m2/g, as measured using nitrogen and the BET method according
to 1ISO 9277, and

- aresidual total moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground calcium
carbonate-comprising filler material, and

B) atreatment layer on the surface of the at least one ground calcium carbonate-comprising filler material comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products thereof
and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof, wherein
the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group consisting of
carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid,
decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic acid, palmitic acid,
heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid, behenic acid, tricosylic
acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 3 wt.-%,
based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.

[0263] The composition of the atleast one thermoplastic polymer and the surface-treated filler material product provided
in process step a) can be produced by mixing or compounding said components. The at least one thermoplastic polymer
and the surface-treated filler material product, and, if present, other optional additives, may be mixed by the use of a
suitable mixer, e.g. a Henschel mixer, a super mixer, a tumbler type mixer or the like. The compounding step may be
done with a suitable extruder, preferably by a twin screw extruder (co- or counter-rotating) or by any other suitable
continuous compounding equipment, e.g. a continuous co-kneader (Buss), a continuous mixer (Farrel Pomini), a ring
extruder (Extricom) or the like. The continuous polymer mass from extrusion may be either pelletized by (hot cut) die
face pelletizing with underwater pelletizing, eccentric pelletizing and water ring pelletizing or by (cold cut) strand pelletizing
with underwater and conventional strand pelletizing to form the extruded polymer mass into pellets.

[0264] Optionally, the compounding step may also be performed with a discontinuous or batch process using an
internal (batch) mixer, e.g. a Banburry mixer (HF Mixing Group) or a Brabender mixer (Brabender) or the like.

[0265] According to an optional embodiment, the composition provided in process step a) further comprises one or
more of the additives described above.

[0266] According to one embodiment the composition provided in process step a) is a masterbatch. According to a
preferred embodiment the masterbatch comprises the surface-treated filler material product in an amount of from 50 to
85 wt.-%, preferably from 60 to 85 wt.-% and more preferably from 70 to 80 wt.-%, based on the total weight of the
masterbatch. The masterbatch may be in form of pellets, beads, or granules.

[0267] According to one embodiment of the present invention the composition provided in step a) is a masterbatch or
a compound obtained by mixing and/or kneading the at least one thermoplastic polymer and the surface-treated filler
material product to form a mixture and continuously pelletizing the obtained mixture under water. Continuously means
at least 8 hours, preferably at least 24 hours and more preferably more than 170 hours without interruption.

[0268] Theinventors of the presentinvention surprisingly found that the use of the surface-treated filler material product
of the present invention can avoid the problem of foaming in the water bath during the production of a masterbatch or
a compound, which can lead to an interruption of the production process causing a reduced output rate. Thus, the
surface-treated filler material product of the present invention can allow the continuous production of masterbatches
and compounds, and thereby increases the efficiency of the masterbatch and compound production for breathable films.
[0269] The risk of leaching of the surface coating, especially when in contact with human skin, is minimized with the
inventive surface coating. Therefore, by using the surface-treated filler material product of the present invention, a
breathable film with a reduced potential of skin irritation can be produced.

[0270] A filter pressure test was carried out in order to determine the dispersion quality. The filter pressure test was
performed on a commercially available Collin Pressure Filter Test Teach-Line FT-E20T-IS. The test method was per-
formed in agreement with European Standard EN 13900-5 with each of the corresponding polymer compositions (16 g
effective calcium carbonate per 200 g of final sample, diluent: LLDPE ExxonMobil LL 1001 VX) using a 14 pm type 30
filter (GKD Gebr. Kufferath AG, Diren, Germany), wherein no melt pump was used, the extruder speed was kept at 100
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rpm, and wherein the melt temperature was 225 to 230 °C (temperature setting: 190 °C/210 °C/230 °C/230 °C/230 °C).
[0271] The inventors of the present invention found that the use of the surface-treated filler material product of the
present invention in breathable films may result in a very finely and homogenously filled breathable film material. Without
being bound to any theory it is believed that the specific properties of the surface-treated filler material product according
to the present invention may render it especially suitable for application in breathable films, which require to have the
fillers as equally distributed through the film as possible, in order to obtain a uniform distribution barrier and vapour
transmission properties throughout the film.

[0272] The masterbatch may be used directly in process step b) or may be mixed with one or more thermoplastic
polymers before process step b). The masterbatch can also be mixed with one or more of the additives described above.
According to a preferred embodiment, the masterbatch is used directly in process step b).

[0273] The process step b) may be carried out by any well-known techniques used for preparing polymer films. Ex-
amples of suitable film extrusion techniques are blown film extrusion or cast film extrusion.

[0274] Inprocess step c)the film obtained in process step b) is stretched into atleast one direction. During the stretching
step the polymer may be delaminated from the surface of the surface-treated filler material product, whereby pores can
be formed in the breathable film. The stretching step c) may be carried out by any means known in the art.

[0275] The film can be stretched in at least a uniaxial direction at a temperature of from room temperature to the
softening point of the thermoplastic polymer by well-known techniques such as a roll method, an interdigitizing method,
or a tenter method.

[0276] According to one embodiment, in process step c) the film obtained in step b) is stretched by machine direction
orientation (MDO). As known to the skilled person, the MDO process consists of a series of stages such as preheating,
orienting, annealing and cooling. Typically, the film enters the MDO and is preheated to the required orientation tem-
perature. In the orienting stage, the film is nipped between a slow and a fast, rotating roller. Depending on the desired
film properties, the film can be quenched or annealed after orientation. In the final stage, the film may be cooled to near
ambient temperature.

[0277] The stretching may be carried out by one step or by several steps. According to one embodiment process step
c) is carried out from 1 to 10 times.

[0278] Stretch magnification determines film breakage at high stretching as well as breathability and the water vapour
transmission of the obtained film, and so excessively high stretch magnification and excessively low stretch magnification
are desirably avoided. According to one embodiment, in process step c), the film obtained in step b) is stretched to a
stretch magnification from 1.2 to 6 times, more preferably 1.2 to 4 times into at least one direction.

[0279] According to one embodiment in step c) of the inventive process, the film obtained in step b) is stretched in
two directions. If biaxial stretching is carried out, it is possible that for example stretching in a first direction is applied in
the machine direction or a direction perpendicular thereto, and stretching in a second direction is then applied at right
angles to the first direction. Alternatively, the biaxial stretching may be carried out simultaneously in the machine direction
and the direction perpendicular thereto.

[0280] According to one embodiment process step ¢) is carried out at a temperature of about 30 to 160°C, preferably
from 40 to 130°C, more preferably from 45 to 80°C, and most preferably from 50 to 70°C.

[0281] After the stretching, a heat setting treatment may be carried out if required in order to stabilize the structure of
the breathable film. The heat setting treatment may be, for example, a heat setting treatment at a temperature in the
range of from the softening point of the polymer to a temperature less than about the melting point of the polymer for a
period of 0.1 to 100 s.

[0282] The inventors of the present invention found that the breathable film according to the present invention retains
good breathability and low film defect levels. Furthermore, the breathable film may provide good colour properties and
good processing characteristics such as low die build-up properties and merely a low pressure increase during the
extrusion is observed. The inventive breathable film may be especially suitable for hygiene products such as baby
diapers, adult incontinence products, or wound dressings.

[0283] The breathable film according to the present invention can be used in many different applications. According
to one embodiment, the breathable film is used in hygienic applications, medical applications, healthcare applications,
filtration materials, geotextile products, agricultural applications, horticultural applications, clothing, footwear products,
baggage products, household applications, industrial applications, packaging applications, building applications, or con-
struction.

[0284] According to a further aspect of the present invention, an article comprising a breathable film according to the
present invention is provided, wherein the article is selected from the group consisting of hygiene products, medical
products, healthcare products, filter products, geotextile products, agriculture products, horticulture products, clothing,
footwear products, baggage products, household products, industrial products, packaging products, building products,
and construction products.

[0285] Preferably, the hygiene products are selected from the group comprising absorbent hygiene products such as
baby diapers or nappies, feminine hygiene, adult incontinence products, depilatory strips, bandages and wound dress-
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ings, disposable bath and face towels, disposable slippers and footwear, top sheets or coverstocks, consumer face
masks, leg cuffs, acquisition / distribution layers, core wraps, back sheets, stretch ears, landing zones, dusting layers
and fastening systems; and wipes such as wet wipes, skin care wipes, baby wipes, facial wipes, cleansing wipes, hand
and body wipes, moist towelettes, personal hygiene wipes, feminine hygiene wipes, antibacterial wipes and medicated
wipes.

[0286] Preferably, the medical and healthcare products are selected from the group comprising medical products
which can be sterilized, medical packaging, caps like surgical disposable caps, protective clothing, surgical gowns,
surgical masks and face masks, surgical scrub suits, surgical covers, surgical drapes, wraps, packs, sponges, dressings,
wipes, bed linen, contamination control gowns, examination gowns, lab coats, isolation gowns, transdermal drug delivery,
shrouds, underpads, procedure packs, heat packs, ostomy bag liners, fixation tapes, incubator mattress, sterilisation
wraps (CSR wrap), wound care, cold/heat packs, drug delivery systems like patches.

[0287] Preferably, the clothing, footwear and baggage products are selected from the group comprising interlinings
like fronts of overcoats, collars, facings, waistbands, lapels etc., disposable underwear, shoe components like shoelace
eyelet reinforcement, athletic shoe and sandal reinforcement and inner sole lining etc., bag components, bonding agents,
composition and (wash) care labels.

[0288] Preferably, the packaging products are selected from the group comprising interlinings like desiccant packaging,
sorbents packaging, gift boxes, file boxes, nonwoven bags, book covers, mailing envelopes, Express envelopes, courier
bags and the like.

[0289] Preferably, the building and construction products are selected from the group comprising house wrap, asphalt
overlay, road and railroad beds, golf and tennis courts, wallcovering backings, acoustical wall coverings, roofing materials
and tile underlayment, soil stabilizers and roadway underlayment, foundation stabilizers, erosion control, canals con-
struction, drainage systems, geomembrane protection, frost protection, agriculture mulch, pond and canal water barriers,
and sand infiltration barriers for drainage tile.

[0290] The scope and interest of the invention will be better understood based on the following examples which are
intended to illustrate certain embodiments of the present invention and are non-limitative.

Description of the figures:

[0291]
Fig. 1 shows an SEM image of sample 3.
Fig. 2 shows an SEM image of sample 6.
Fig. 3 shows an SEM image of sample 9.
Fig. 4 shows an SEM image of sample 12.
Examples
1 Measurement methods and materials
[0292] In the following, measurement methods and materials implemented in the examples are described.
Particle Size
[0293] The particle distribution of the untreated ground calcium carbonate-comprising filler material was measured
using a Sedigraph 5120 from the company Micromeritics, USA. The method and the instruments are known to the skilled
person and are commonly used to determine grain size of fillers and pigments. The measurement was carried out in an

aqueous solution comprising 0.1 wt.-% Na,P,0-. The samples were dispersed using a high speed stirrer and supersonics.

Specific Surface Area (BET)

[0294] The specific surface area was measured using nitrogen and the BET method according to ISO 9277.
Ash content

[0295] The ash content in [%] of the masterbatches was determined by incineration of a sample in an incineration
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crucible which is put into an incineration furnace at 570°C for 2 hours. The ash content is measured as the total amount
of remaining inorganic residues.

Force at break

[0296] Force at break determination was performed according to ISO 527-3. The film specimen width was of 15 mm
and the testing length was 5 cm.

Maximum elongation at break

[0297] Elongation at break determination was performed according to ISO 527-3. The film specimen width was of 15
mm and the testing length was 5 cm.

Tensile E-modulus (modulus of elasticity)

[0298] Tensile E-modulus determination was performed according to ISO 527-3. The film specimen width was of 15
mm and the testing length was 5 cm. The E-modulus corresponded to the inclination of the tensile test curve between
the points at 0.02 % and 2 % elongation.

Visual evaluation of the film

[0299] Film samples have been put under a light microscope. Calcium carbonate agglomerates appear black upon
illumination from below and white upon illumination from above.

Water vapour transmission rate (WVTR)

[0300] The WVTR value of the breathable films was measured with a Lyssy L80-5000 (PBI-Dansensor A/S, Denmark)
measuring device according to ASTM E398.

Hydrostatic pressure test (water column)

[0301] The hydrostatic pressure test has been carried out according to a procedure which is equivalent to AATCC
Test Method 127-2013, WSP 80.6 and ISO 811. A film sample (test area = 10 cm2) was mounted to form a cover on
the test head reservoir. This film sample was subjected to a standardized water pressure, increased at a constant rate
until leakage appears on the outer surface of the film, or water burst occured as a result of film failure (pressure rate
gradient = 100 mbar/min.). Water pressure was measured as the hydrostatic head height reached at the first sign of
leakage in three separate areas of the film sample or when burst occurs. The head height results were recorded in
centimetres or millibars of water pressure on the specimen. A higher value indicated greater resistance to water pene-
tration. The TEXTEST FX-3000, Hydrostatic Head Tester (Textest AG, Switzerland), was used for the hydrostatic pres-
sure measurements.

2 Materials

[0302] CC1 (inventive): Natural ground calcium carbonate, commercially available from Omya International AG, Swit-
zerland (dso: 0.8 wm; dgg: 3 pm, content of particles < 0.5 um = 35 %), surface-treated with 2.2 wt.-% stearic acid
(commercially available from Sigma-Aldrich, Croda) based on the total weight of the natural ground calcium carbonate.
BET: 8.5 m2/g

[0303] CC2 (comparative): Natural ground calcium carbonate, commercially available from Omya International AG,
Switzerland (dgg: 1.7 um; dgg: 6 um, content of particles < 0.5 wm = 12 %), surface-treated with 1.0 wt.-% stearic acid
(commercially available from Sigma-Aldrich, Croda) based on the total weight of the natural ground calcium carbonate.
BET: 3.4 m2/g.

[0304] P1: LLDPE Dowlex 2035G (MFR: 6 g/10 min (190°C, 2.16 kg), density: 0.919 g/cm3 according to technical
data sheet), commercially available from The Dow Chemical Company, USA.

[0305] P2:LDPE Dow SC 7641 (MFR: 2 g/10 min (190°C, 2.16 kg), density: 0.923 g/cm3 according to technical data
sheet), commercially available from The Dow Chemical Company, USA.

[0306] P3: Polyethylene Elite 5230G (MFR: 4 g/10 min (190°C, 2.16 kg), density: 0.916 g/cm3 according to technical
data sheet), commercially available from The Dow Chemical Company, USA.

[0307] P4:Polypropylene homopolymerBraskem Polypropylene H358-02 (MFR: 2.1 g/10 min (230°C, 2.16 kg), density:
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0.900 g/cm3 according to technical data sheet), commercially available from Braskem Europe GmbH.
3 Examples

Example 1 - Preparation of compounds (CO)

[0308] Compounds containing 50 wt.-% CC1 or CC2, respectively, were continuously prepared on a lab scale Buss
kneader (PR46 from Buss AG, Switzerland). The obtained compounds were pelletized on a spring load pelletizer, model
SLC (Gala, USA) in a water bath having a starting temperature between 20 and 25°C. The compositions and filler
contents of the prepared compounds are compiled in Table 1 below. The precise filler content was determined by the
ash content.

Table 1: Compositions and properties of prepared compounds.

Compound | Filler | P1[wt.-%] | P2[wt.-%] | P3[wt.-%] | P4[wt.-%] | Ash content [wt.-%]
CO1 CccC1 45 5 - - 50.0
C02 CcC1 - - - 50 494
COo3 CccC1 40 10 50.0
CO4 Cc2 45 5 - - 50.2
CO5 Cc2 - - - 50 49.9
CO6 Cc2 40 10 50.5

[0309] The results shown in Table 1 confirm that compounds with good quality were produced.

Example 2 - Preparation of breathable films

[0310] Breathable films were produced by a pilot-extrusion cast-film line with integrated MDO-Il unit (Dr. Collin GmbH,
Germany) the extruder temperature settings were 195°C-210°C-230°C-230°C, and the rotation speed of the extruder
was approximately 35 rpm and 20 rpm respectively, using the compounds of Example 1. The roller speed of the stretching
unit was changed and optimized until a "good" stretched film was achieved.

[0311] The film quality of the obtained breathable fiims was inspected visually and the films were tested regarding
their water vapour transmission rate (WVTR) and their hydrostatic pressure. The results are shown in Table 2 below.

Table 2: Compositions and properties of prepared breathable films.

Sample Extruder speed Compound | Film grammage Film WVTR [g/ Hydrostatic pressure
[rpm] [g/m?] quality (m2xday)] [mbar]
1 35 CO1 13.1 ok 4 400 257
2 35 CO02 13.6 ok 1600 470
3 35 COo3 13.3 ok 3300 208
4 35 CO4 13.1 ok 4200 237
5 35 CO5 13.3 ok 1500 367
6 35 CO6 13.1 ok 3300 175
7 20 CO1 71 ok 4 400 115
8 20 C02 7.6 ok 2100 282
9 20 COo3 7.6 ok 3300 123
10 20 CO4 7.6 ok 4200 139
11 20 CO5 7.9 ok 1100 292
12 20 CO6 75 ok 3300 87
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and cross direction, of the obtained breathable films are outlined in Tables 3 and 4.

The results shown in Table 2 confirm that the inventive breathable film has a good quality and breathability.
SEM images of the samples 3, 6, 9 and 12 are shown in Fig. 1 to 4.
The mechanical properties, such as the force at break, E-modulus as well as the elongation at break in machine

Table 3: Compositions and mechanical properties of prepared breathable films. Film samples taken in machine

direction (MD).

Sample Extruder speed Compound Force at break E-modulus Max. Elongation at break
[rpm] [N] - MD [MPa] - MD [%] - MD
1 35 CO1 17 550 21.4
2 35 C02 30.3 1763 37
3 35 COo3 12.9 373 64.7
4 35 CO4 11.9 371 29.8
5 35 CO5 27.6 1099 63
6 35 CO6 10.4 320 81.5
7 20 CO1 11.0 712 13.1
8 20 C02 21.9 2157 21.3
9 20 COo3 7.8 598 37.2
10 20 CO4 7.7 439 13.9
11 20 CO5 15.9 1200 22.6
12 20 CO6 5.9 360 45.3

Table 4: Compositions and mechanical properties of prepared breathable films. Film samples taken in cross direction

(CD).
Sample Extruder speed Compound Force at break E-modulus Max. Elongation at break
[rpm] [N]-CD [MPa] - CD [%] - CD
1 35 CO1 0.67 67 407
2 35 CO2 2.3 313 437
3 35 COo3 1.06 127 480
4 35 CO4 0.69 52 358
5 35 CO5 2.3 301 348
6 35 CO6 1.0 97 461
7 20 CO1 0.34 59 353
8 20 CO2 1.1 253 202
9 20 COo3 0.51 125 463
10 20 CO4 0.32 45 332
11 20 CO5 1.2 234 302
12 20 CO6 0.45 94 331
Claims

1. Abreathable film having a basis weight from 1 to 10 g/m2, the breathable film comprising at least one thermoplastic
polymer and a surface-treated filler material product, wherein the surface-treated filler material product comprises
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A) at least one ground calcium carbonate-comprising filler material having

- a weight median particle size dg in the range from 0.1 um to 7 wm determined with a Sedigraph 5100 or
5120 device in an aqueous solution of 0.1 wt.-% Na,P,05,

- a top cut particle size dgg of < 15 wm determined with a Sedigraph 5100 or 5120 device in an aqueous
solution of 0.1 wt.-% Na,P,0,

- a fineness such that at least 65 wt.-% of all particles have a particle size of <1 pum,

- a specific surface area (BET) from 0.5 to 150 m2/g, as measured using nitrogen and the BET method
according to ISO 9277, and

- a residual total moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground
calcium carbonate-comprising filler material, and

B) a treatment layer on the surface of the at least one ground calcium carbonate-comprising filler material
comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products
thereof and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof,
wherein the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group
consisting of carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid,
nonanoic acid, decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic
acid, palmitic acid, heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid,
behenic acid, tricosylic acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 3 wt.-
%, based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.

The breathable film of claim 1, wherein the at least one ground calcium carbonate-comprising filler material is a wet
ground calcium carbonate-comprising filler material.

The breathable film of claim 1 or 2, wherein the at least one thermoplastic polymer is a polyolefin, preferably selected
from the group consisting of polypropylene, polyethylene, polybutylene, and mixtures thereof, and more preferably
selected from the group consisting of high density polyethylene (HDPE), linear low density polyethylene (LLDPE),
low density polyethylene (LDPE), ultra-low density polyethylene (ULDPE), very low density polyethylene (VLDPE),
and mixtures thereof.

The breathable film of any one of the preceding claims, wherein the breathable film comprises the surface-treated
filler material product in an amount from 1 to 85 wt.-%, based on the total weight of the breathable film, preferably
from 2 to 80 wt.-%, more preferably from 5 to 75 wt.-%, even more preferably from 10 to 65 wt.-%, and most preferably
from 15 wt.-% to 60 wt.-%.

The breathable film of any one of the preceding claims, wherein the atleast one ground calcium carbonate-comprising
filler material is natural ground calcium carbonate, precipitated calcium carbonate, modified calcium carbonate,
surface-treated calcium carbonate, or a mixture thereof, and preferably natural ground calcium carbonate.

The breathable film of any one of the preceding claims, wherein the atleast one ground calcium carbonate-comprising
filler material has

a) a weight median particle size dgg from 0.25 um to 5 wm, preferably from 0.5 um to 4 um, and most preferably
from 0.6 wm to 1 wm determined with a Sedigraph 5100 or 5120 device in an aqueous solution of 0.1 wt.-%
Na,P,0, and/or

b) a top cut particle size dgg of < 12.5 wm, preferably of < 10 um, more preferably of <7.5 um and most preferably
of <3 um determined with a Sedigraph 5100 or 5120 device in an aqueous solution of 0.1 wt.-% Na,P,0, and/or
c) a fineness such that at least 70 wt.-%, even more preferably at least 75 wt.-% and most preferably at least
80 wt.-% of all particles have a particle size of <1 pum.
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The breathable film of any one of the preceding claims, wherein the atleast one ground calcium carbonate-comprising
filler material has a specific surface area (BET) of from 0.5 to 50 m2/g, more preferably of from 0.5 to 35 m2/g, and
most preferably of from 0.5 to 15 m2/g, as measured using nitrogen and the BET method according to ISO 9277.

The breathable film of any one of the preceding claims, wherein the atleast one ground calcium carbonate-comprising
filler material has a residual total moisture content of from 0.01 to 0.2 wt.-%, preferably from 0.02 to 0.15 wt.-%, and
most preferably from 0.04 to 0.15 wt.-%, based on the total dry weight of the at least one ground calcium carbonate-
comprising filler material.

The breathable film of any one of the preceding claims, wherein the surface-treated filler material product has a
moisture pick-up from 0.1 to 1 mg/g, preferably from 0.2 to 0.9 mg/g, and most preferably from 0.2 to 0.8 mg/g, at
a temperature of 23°C (= 2 °C).

The breathable film of any one of the preceding claims, wherein the surface-treated filler material product has a
volatile onset temperature of > 250°C, preferably of > 260°C, and most preferably of > 270°C.

The breathable film of any one of the preceding claims, wherein the film has a basis weight from 5 to 10 g/m?2,
preferably from 6 to 10 g/m2, more preferably from 7 to 9 g/m2 and most preferably about 8 g/m2.

Process for producing a breathable film having a basis weight from 1 to 10 g/m?2 according to claim 1 comprising
the steps of:

a) providing a composition comprising at least one thermoplastic polymer and a surface-treated filler material
product, and

b) forming a film from the composition of step a), and

c) stretching the film obtained in step b) into at least one direction,

wherein the surface-treated filler material product comprises
A) at least one ground calcium carbonate-comprising filler material having

- a weight median particle size dg in the range from 0.1 um to 7 wm determined with a Sedigraph 5100 or
5120 device in an aqueous solution of 0.1 wt.-% Na,P,05,

- a top cut particle size dgg of < 15 um determined with a Sedigraph 5100 or 5120 device in an aqueous
solution of 0.1 wt.-% Na,P,0,

- a fineness such that at least 65 wt.-% of all particles have a particle size of <1 pum,

- a specific surface area (BET) from 0.5 to 150 m2/g, as measured using nitrogen and the BET method
according to ISO 9277, and

- a residual total moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground
calcium carbonate-comprising filler material, and

B) a treatment layer on the surface of the at least one ground calcium carbonate-comprising filler material
comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products
thereof and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof,
wherein the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group
consisting of carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid,
nonanoic acid, decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic
acid, palmitic acid, heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid,
behenic acid, tricosylic acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 3 wt.-
%, based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.
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The process of claim 12, wherein the composition provided in step a) is a masterbatch or a compound obtained by
mixing and/or kneading the at least one thermoplastic polymer and the surface-treated filler material product to form
a mixture and continuously pelletizing the obtained mixture underwater.

14. Use of a surface-treated filler material product as filler in a breathable film having a basis weight from 1 to 10 g/m?2,

15.

16.

wherein the surface-treated filler material product comprises
A) at least one ground calcium carbonate-comprising filler material having

- a weight median particle size dg in the range from 0.1 um to 7 wm determined with a Sedigraph 5100 or
5120 device in an aqueous solution of 0.1 wt.-% Na,P,0,

- a top cut particle size dgg of < 15 wm determined with a Sedigraph 5100 or 5120 device in an aqueous
solution of 0.1 wt.-% Na,P,0,

- a fineness such that at least 65 wt.-% of all particles have a particle size of <1 pum,

- a specific surface area (BET) from 0.5 to 150 m2/g, as measured using nitrogen and the BET method
according to ISO 9277, and

- a residual total moisture content of < 1 wt.-%, based on the total dry weight of the at least one ground
calcium carbonate-comprising filler material, and

B) a treatment layer on the surface of the at least one ground calcium carbonate-comprising filler material
comprising

i. a phosphoric acid ester blend of one or more phosphoric acid mono-ester and salty reaction products
thereof and/or one or more phosphoric acid di-ester and salty reaction products thereof, and/or

ii. at least one saturated aliphatic linear or branched carboxylic acid and salty reaction products thereof,
wherein the at least one saturated aliphatic linear or branched carboxylic acid is selected from the group
consisting of carboxylic acids consisting of pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid,
nonanoic acid, decanoic acid, undecanoic acid, lauric acid, tridecanoic acid, myristic acid, pentadecanoic
acid, palmitic acid, heptadecanoic acid, stearic acid, nonadecanoic acid, arachidic acid, heneicosylic acid,
behenic acid, tricosylic acid, lignoceric acid and mixtures thereof, and/or

iii. at least one aliphatic aldehyde and/or salty reaction products thereof, and/or

iv. at least one polydialkylsiloxane, and/or

v. mixtures of the materials according to i. to iv.,

wherein the surface-treated filler material product comprises the treatment layer in an amount of from 0.1 to 3 wt.-
%, based on the total dry weight of the at least one ground calcium carbonate-comprising filler material.

Article comprising a breathable film having a basis weight from 1 to 10 g/m?2 according to any one of claims 1 to 11,
wherein the article is selected from the group consisting of hygiene products, medical products, healthcare products,
filter products, geotextile products, agriculture products, horticulture products, clothing, footwear products, baggage
products, household products, industrial products, packaging products, building products, and construction products.

Use of a breathable film having a basis weight from 1 to 10 g/m2 according to any one of claims 1 to 11 in hygienic
applications, medical applications, healthcare applications, filtration materials, geotextile products, agricultural ap-
plications, horticultural applications, clothing, footwear products, baggage products, household applications, indus-
trial applications, packaging applications, building applications, or construction.

Patentanspriiche

1.

Atmungsaktive Folie mit einem Flachengewicht von 1 bis 10 g/m2, wobei die atmungsaktive Folie mindestens ein
thermoplastisches Polymer und ein oberflachenbehandeltes Fillmaterialprodukt umfasst, wobei das oberflachen-
behandelte Flllmaterialprodukt Folgendes umfasst:

A) mindestens ein gemahlenes Calciumcarbonat umfassendes Fillmaterial mit

-einem Massenmedian der PartikelgroRe dsqim Bereichvon 0,1 um bis 7 um, bestimmt mit einer Sedigraph-
5100- oder -5120-Vorrichtung in einer wéassrigen Lésung von 0,1 Gew.-% Na,P,0,
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- einem oberen Schnitt der Partikelgrofie dgg von < 15 um, bestimmt mit einer Sedigraph-5100- oder -5120-
Vorrichtung in einer wéssrigen Lésung von 0,1 Gew.-% Na4P,0-,

- einem solchen Feinheitsgrad, dass mindestens 65 Gew.-% aller Partikel eine PartikelgroRe < 1 um auf-
weisen,

- einer spezifischen Oberflache (BET) von 0,5 bis 150 m2/g, gemessen mittels Stickstoff und dem BET-
Verfahren gemaR I1ISO 9277, und

- einem restlichen Gesamtfeuchtigkeitsgehalt von < 1 Gew.-%, basierend auf dem Gesamttrockengewicht
des mindestens ein gemahlenes Calciumcarbonat umfassenden Fullmaterials, und

B) eine Behandlungsschicht auf der Oberflache des mindestens ein gemahlenes Calciumcarbonatumfassenden
Fillmaterials, die Folgendes umfasst:

i. ein Phosphorsaureestergemisch aus einem oder mehreren Phosphorsauremonoestern und Salz-Reak-
tionsprodukten davon und/oder einem oder mehreren Phosphorsaurediestern und Salz-Reaktionsproduk-
ten davon und/oder

ii. mindestens eine gesattigte aliphatische lineare oder verzweigte Carbonsaure und Salz-Reaktionspro-
dukte davon, wobei die mindestens eine gesattigte aliphatische lineare oder verzweigte Carbonsaure aus-
gewahltist aus der Gruppe bestehend aus Carbonsauren, die aus Pentansaure, Hexansaure, Heptansaure,
Octansaure, Nonansaure, Decansaure, Undecansaure, Laurinsaure, Tridecansaure, Myristinsdure, Pen-
tadecansaure, Palmitinsaure, Heptadecansaure, Stearinsaure, Nonadecansaure, Arachidinsaure, Henei-
cosansaure, Behensaure, Tricosylsaure, Lignocerinsaure und Gemischen davon bestehen, und/oder

iii. mindestens einen aliphatischen Aldehyd und/oder Salz-Reaktionsprodukte davon, und/oder

iv. mindestens ein Polydialkylsiloxan und/oder

v. Gemische der Materialien nach i. bis iv.,

wobei das oberflachenbehandelte Fullmaterialprodukt die Behandlungsschicht in einer Menge von 0,1 bis 3 Gew.-
%, bezogen auf das Gesamttrockengewicht des mindestens einen gemahlenes Calciumcarbonat umfassenden
Flllmaterials, umfasst.

Atmungsaktive Folie nach Anspruch 1, wobei das mindestens eine gemahlenes Calciumcarbonat umfassende
Fillmaterial ein nass gemahlenes Calciumcarbonat umfassendes Flllmaterial ist.

Atmungsaktive Folie nach Anspruch 1 oder 2, wobei das mindestens eine thermoplastische Polymer ein Polyolefin
ist, das vorzugsweise ausgewahlt ist aus der Gruppe bestehend aus Polypropylen, Polyethylen, Polybutylen und
Gemischen davon und noch mehr bevorzugt ausgewahlt ist aus der Gruppe bestehend aus Polyethylen hoher
Dichte (HDPE), linearem Polyethylen niedriger Dichte (LLDPE), Polyethylen niedriger Dichte (LDPE), Polyethylen
ultraniedriger Dichte (ULDPE), Polyethylen sehr niedriger Dichte (VLDPE) und Gemischen davon.

Atmungsaktive Folie nach einem der vorstehenden Anspriiche, wobei die atmungsaktive Folie das oberflachenbe-
handelte Flllmaterialprodukt in einer Menge von 1 bis 85 Gew.-%, bezogen auf das Gesamtgewicht der atmungs-
aktiven Folie, vorzugsweise von 2 bis 80 Gew.-%, noch mehr bevorzugt 5 bis 75 Gew.-%, sogar noch mehr bevorzugt
10 bis 65 Gew.-% und am meisten bevorzugt von 15 Gew.-% bis 60 Gew.-% umfasst.

Atmungsaktive Folie nach einem der vorstehenden Anspriiche, wobei das mindestens eine gemahlenes Calcium-
carbonat umfassende Filtermaterial natiirliches gemahlenes Calciumcarbonat, ausgefalltes Calciumcarbonat, mo-
difiziertes Calciumcarbonat, oberflichenbehandeltes Calciumcarbonat oder ein Gemisch davon und vorzugsweise
naturliches gemahlenes Calciumcarbonat ist.

Atmungsaktive Folie nach einem der vorstehenden Anspriiche, wobei das mindestens ein gemahlenes Calcium-
carbonat umfassende Filtermaterial Folgendes aufweist:

a) einen Massenmedian der Partikelgrof3e ds, von 0,25 pum bis 5 um, vorzugsweise von 0,5 um bis 4 wm und
am meisten bevorzugt von 0,6 wm bis 1 um, bestimmt mit einer Sedigraph-5100- oder -5120-Vorrichtung in
einer wassrigen Lésung von 0,1 Gew.-% Na,P,0, und/oder

b) einen oberen Schnitt der PartikelgroRRe dgg von < 12,5 um, vorzugsweise < 10 wm, noch mehr bevorzugt <
7,5 wm und am meisten bevorzugt < 3 um, bestimmt mit einer Sedigraph-5100- oder -5120-Vorrichtung in einer
wassrigen Losung von 0,1 Gew.-% Na,P,0, und/oder

c) einen solchen Feinheitsgrad, dass mindestens 70 Gew.-%, sogar noch mehr bevorzugt mindestens 75 Gew.-

37



10

15

20

25

30

35

40

45

50

55

10.

1.

12.

EP 3 383 939 B1
% und am meisten bevorzugt mindestens 80 Gew.-% aller Partikel eine PartikelgroRe < 1 wm aufweisen.

Atmungsaktive Folie nach einem der vorstehenden Anspriiche, wobei das mindestens eine gemahlenes Calcium-
carbonat umfassende Fillmaterial eine spezifische Oberflache (BET) von 0,5 bis 50 m2/g, noch mehr bevorzugt
von 0,5 bis 35 m2/g und am meisten bevorzugt von 0,5 bis 15 m2/g, gemessen mittels Stickstoff und dem BET-
Verfahren gemaR 1SO 9277, aufweist.

Atmungsaktive Folie nach einem der vorstehenden Anspriiche, wobei das mindestens eine gemahlenes Calcium-
carbonat umfassende Fullmaterial einen restlichen Gesamtfeuchtigkeitsgehalt von 0,01 bis 0,2 Gew.-%, vorzugs-
weise von 0,02 bis 0,15 Gew.-% und am meisten bevorzugt von 0,04 bis 0,15 Gew.-%, basierend auf dem Ge-
samttrockengewicht des mindestens ein gemahlenes Calciumcarbonat umfassenden Fillmaterials, aufweist.

Atmungsaktive Folie nach einem der vorstehenden Anspriiche, wobei das oberflichenbehandelte Fillmaterialpro-
dukt eine Feuchtigkeitsaufnahme von 0,1 bis 1 mg/g, vorzugsweise von 0,2 bis 0,9 mg/g und am meisten bevorzugt
von 0,2 bis 0,8 mg/g bei einer Temperatur von 23 °C (= 2 °C) aufweist.

Atmungsaktive Folie nach einem der vorstehenden Anspriiche, wobei das oberflichenbehandelte Fillmaterialpro-
dukt eine Temperatur des Einsetzens der Flichtigkeit von > 250 °C, vorzugsweise > 260 °C und am meisten
bevorzugt von > 270 °C aufweist.

Atmungsaktive Folie nach einem der vorstehenden Anspriiche, wobei die Folie ein Flachengewicht von 5 bis 10
g/m2, vorzugsweise von 6 bis 10 g/m2, noch mehr bevorzugt von 7 bis 9 g/m2 und am meisten bevorzugt von etwa
8 g/m2 aufweist.

Verfahren zur Herstellung einer atmungsaktiven Folie mit einem Flachengewicht von 1 bis 10 g/m2 nach Anspruch
1, das die folgenden Schritte umfasst:

a) das Bereitstellen einer Zusammensetzung, die mindestens ein thermoplastisches Polymer und ein oberfla-
chenbehandeltes Flllmaterialprodukt umfasst, und

b) das Formen einer Folie aus der Zusammensetzung von Schritt a) und

c)das Streckenderin Schrittb) erhaltenen Folie in mindestens einer Richtung, wobei das oberflachenbehandelte
Fillmaterialprodukt Folgendes umfasst:

A) mindestens ein gemahlenes Calciumcarbonat umfassendes Fillmaterial mit

- einem Massenmedian der PartikelgroRe ds, im Bereich von 0,1 um bis 7 um, bestimmt mit einer
Sedigraph-5100- oder -5120-Vorrichtung in einer wassrigen Lésung von 0,1 Gew.-% Na,P,05,

- einem oberen Schnitt der PartikelgroRe dgg von < 15 um, bestimmt mit einer Sedigraph-5100- oder
-5120-Vorrichtung in einer wassrigen Lésung von 0,1 Gew.-% Na4P,0-,

- einem solchen Feinheitsgrad, dass mindestens 65 Gew.-% aller Partikel eine PartikelgroRe < 1 um
aufweisen,

- einer spezifischen Oberflache (BET) von 0,5 bis 150 m2/g, gemessen mittels Stickstoff und dem BET-
Verfahren gemaR I1ISO 9277, und

- einem restlichen Gesamtfeuchtigkeitsgehalt von < 1 Gew.-%, basierend auf dem Gesamttrockenge-
wicht des mindestens ein gemahlenes Calciumcarbonat umfassenden Fillmaterials, und

B) eine Behandlungsschicht auf der Oberflache des mindestens einen gemahlenes Calciumcarbonat um-
fassenden Fillmaterials, die Folgendes umfasst:

i. ein Phosphorsaureestergemisch aus einem oder mehreren Phosphorsduremonoestern und Salz-
Reaktionsprodukten davon und/oder einem oder mehreren Phosphorsaurediestern und Salz-Reakti-
onsprodukten davon und/oder

ii. mindestens eine gesattigte aliphatische lineare oder verzweigte Carbonsaure und Salz-Reaktions-
produkte davon, wobei die mindestens eine gesattigte aliphatische lineare oder verzweigte Carbon-
saure ausgewahltist aus der Gruppe bestehend aus Carbonsauren, die aus Pentansaure, Hexansaure,
Heptansaure, Octansaure, Nonansaure, Decansaure, Undecansaure, Laurinsaure, Tridecansaure,
Myristinsaure, Pentadecansaure, Palmitinsdure, Heptadecansaure, Stearinsdure, Nonadecansaure,
Arachidinsaure, Heneicosansaure, Behensaure, Tricosylsaure, Lignocerinsaure und Gemischen davon
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bestehen, und/oder

iii. mindestens einen aliphatischen Aldehyd und/oder Salz-Reaktionsprodukte davon, und/oder
iv. mindestens ein Polydialkylsiloxan und/oder

v. Gemische der Materialien nach i. bis iv.,

wobei das oberflachenbehandelte Fillmaterialprodukt die Behandlungsschicht in einer Menge von 0,1 bis 3 Gew.-
%, bezogen auf das Gesamttrockengewicht des mindestens einen gemahlenes Calciumcarbonat umfassenden
Fallmaterials, umfasst.

Verfahren nach Anspruch 12, wobei die in Schritt a) bereitgestellte Zusammensetzung ein Masterbatch oder eine
Verbindung ist, das bzw. die erhalten wird, indem das mindestens eine thermoplastische Polymer und das oberfla-
chenbehandelte Fillmaterialprodukt unter Bildung eines Gemisches gemischt und/oder geknetet werden und das
erhaltene Gemisch unter Wasser kontinuierlich granuliert wird.

Verwendung eines oberflachenbehandelten Fillmaterialprodukts als Fullstoff in einer atmungsaktiven Folie mit
einem Flachengewicht von 1 bis 10 g/m2, wobei das oberflachenbehandelte Fiillmaterialprodukt Folgendes umfasst:

A) mindestens ein gemahlenes Calciumcarbonat umfassendes Fullmaterial mit

-einem Massenmedian der PartikelgroRRe dsgim Bereichvon 0,1 um bis 7 um, bestimmt mit einer Sedigraph-
5100- oder -5120-Vorrichtung in einer wéassrigen Lésung von 0,1 Gew.-% Na,P,0,

- einem oberen Schnitt der PartikelgroRe dgg von < 15 wm, bestimmt mit einer Sedigraph-5100- oder -5120-
Vorrichtung in einer wéssrigen Lésung von 0,1 Gew.-% Na,P,0-,

- einem solchen Feinheitsgrad, dass mindestens 65 Gew.-% aller Partikel eine PartikelgroRe < 1 um auf-
weisen,

- einer spezifischen Oberflache (BET) von 0,5 bis 150 m2/g, gemessen mittels Stickstoff und dem BET-
Verfahren gemaR ISO 9277, und

- einem restlichen Gesamtfeuchtigkeitsgehalt von < 1 Gew.-%, basierend auf dem Gesamttrockengewicht
des mindestens ein gemahlenes Calciumcarbonat umfassenden Fullmaterials, und

B) eine Behandlungsschicht auf der Oberfliche des mindestens einen gemahlenes Calciumcarbonat umfas-
senden Fullmaterials, die Folgendes umfasst:

i. ein Phosphorsaureestergemisch aus einem oder mehreren Phosphorsauremonoestern und Salz-Reak-
tionsprodukten davon und/oder einem oder mehreren Phosphorsaurediestern und Salz-Reaktionsproduk-
ten davon und/oder

ii. mindestens eine gesattigte aliphatische lineare oder verzweigte Carbonsaure und Salz-Reaktionspro-
dukte davon, wobei die mindestens eine gesattigte aliphatische lineare oder verzweigte Carbonsaure aus-
gewahltist aus der Gruppe bestehend aus Carbonsauren, die aus Pentansaure, Hexansaure, Heptansaure,
Octansaure, Nonansaure, Decansaure, Undecansaure, Laurinsaure, Tridecansaure, Myristinsdure, Pen-
tadecansaure, Palmitinsaure, Heptadecansaure, Stearinsaure, Nonadecansaure, Arachidinsaure, Henei-
cosansaure, Behensaure, Tricosylsaure, Lignocerinsaure und Gemischen davon bestehen, und/oder

iii. mindestens einen aliphatischen Aldehyd und/oder Salz-Reaktionsprodukte davon, und/oder

iv. mindestens ein Polydialkylsiloxan und/oder

v. Gemische der Materialien nach i. bis iv.,

wobei das oberflachenbehandelte Fullmaterialprodukt die Behandlungsschicht in einer Menge von 0,1 bis 3 Gew.-
%, bezogen auf das Gesamttrockengewicht des mindestens einen gemahlenes Calciumcarbonat umfassenden
Flllmaterials, umfasst.

Artikel, der eine atmungsaktive Folie mit einem Flachengewicht von 1 bis 10 g/m2 nach einem der Anspriiche 1 bis
11 umfasst, wobei der Artikel ausgewahlt ist aus der Gruppe bestehend aus Hygieneprodukten, medizinischen
Produkten, Gesundheitsprodukten, Filterprodukten, Geotextilprodukten, landwirtschaftlichen Produkten, Garten-
bauprodukten, Bekleidung, Schuhwaren, Gepackprodukten, Haushaltsprodukten, industriellen Produkten, Verpa-
ckungsprodukten, Gebdudeprodukten und Bauprodukten.

Verwendung einer atmungsaktiven Folie mit einem Flachengewicht von 1 bis 10 g/m2 nach einem der Anspriiche
1 bis 11 in Hygieneanwendungen, medizinischen Anwendungen, Gesundheitsanwendungen, Filtermaterialien, Ge-
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otextilprodukten, landwirtschaftlichen Anwendungen, Gartenbauanwendungen, Bekleidung, Schuhwaren, Gepack-
produkten, Haushaltsanwendungen, industriellen Anwendungen, Verpackungsanwendungen, Gebdudeanwendun-
gen oder im Bauwesen.

Revendications

Film respirant présentant un poids de base de 1 & 10 g/m2, le film respirant comprenant au moins un polymére
thermoplastique et un produit de matériau de charge traité en surface, dans lequel le produit de matériau de charge
traité en surface comprend

A) au moins un matériau de charge comprenant un carbonate de calcium broyé présentant

- une taille médiane de particule en poids dsy dans la plage allant de 0,1 um a 7 um déterminée avec un
dispositif Sedigraph 5100 ou 5120 dans une solution aqueuse de Na,P,0; & 0,1 % en poids,

- une taille de particule de coupe supérieure dgg < 15 um déterminée avec un dispositif Sedigraph 5100
ou 5120 dans une solution aqueuse de Na,P,0; a 0,1 % en poids,

- une finesse telle qu’au moins 65 % en poids de toutes les particules présentent une taille de particule <1 pum,
- une surface spécifique (BET) de 0,5 a 150 m2/g, telle que mesurée en utilisant de I'azote et le procédé
BET selon I'ISO 9277, et

- une teneur totale en humidité résiduelle < 1 % en poids, sur la base du poids sec total du au moins un
matériau de charge comprenant un carbonate de calcium broyé, et

B) une couche de traitement sur la surface du au moins un matériau de charge comprenant un carbonate de
calcium broyé comprenant

i. un mélange d’esters d’acide phosphorique d’un ou de plusieurs monoesters d’acide phosphorique et
produits réactionnels salés de ceux-ci et/ou d’un ou de plusieurs diesters d’acide phosphorique et produits
réactionnels salés de ceux-ci, et/ou

ii. au moins un acide carboxylique aliphatique saturé linéaire ou ramifié et les produits réactionnels salés
de celui-ci, dans lequel le au moins un acide carboxylique aliphatique saturé linéaire ou ramifié est sélec-
tionné dans le groupe consistant en les acides carboxyliques consistant en I'acide pentanoique, I'acide
hexanoique, I'acide heptanoique, I'acide octanoique, I'acide nonanoique, I'acide décanoique, I'acide un-
décanoique, l'acide laurique, I'acide tridécanoique, 'acide myristique, I'acide pentadécanoique, I'acide
palmitique, I'acide heptadécanoique, I'acide stéarique, I'acide nonadécanoique, I'acide arachidique, I'acide
hénéicosylique, I'acide béhénique, I'acide tricosylique, I'acide lignocérique et les mélanges de ceux-ci, et/ou
iii. au moins un aldéhyde aliphatique et/ou les produits réactionnels salés de celui-ci, et/ou

iv. au moins un polydialkylsiloxane, et/ou

v. des mélanges des matériaux selon i. a iv.,

dans lequel le produit de matériau de charge traité en surface comprend la couche de traitement en une quantité
de 0,1 a 3 % en poids, sur la base du poids sec total du au moins un matériau de charge comprenant un carbonate
de calcium broyé.

Film respirant selon la revendication 1, dans lequel le au moins un matériau de charge comprenant un carbonate
de calcium broyé est un matériau de charge comprenant un carbonate de calcium broyé humide.

Film respirant selon larevendication 1 ou 2, dans lequel le au moins un polymeére thermoplastique est une polyoléfine,
de préférence sélectionnée dans le groupe consistant en un polypropyléne, un polyéthyléne, un polybutyléne, et
les mélanges de ceux-ci, et plus préférentiellement sélectionnée dans le groupe consistant en un polyéthyléne haute
densité (HDPE), un polyéthylene linéaire basse densité (LLDPE), un polyéthyléne basse densité (LDPE), un poly-
éthylene ultrabasse densité (ULDPE), un polyéthyléne tres basse densité (VLDPE), et les mélanges de ceux-ci.

Film respirant selon I'une quelconque des revendications précédentes, dans lequel le film respirant comprend le
produit de matériau de charge traité en surface en une quantité de 1 a 85 % en poids, sur la base du poids total du
film respirant, de préférence de 2 a 80 % en poids, plus préférentiellement de 5 a 75 % en poids, encore plus
préférentiellement de 10 a 65 % en poids, et le plus préférentiellement de 15 % en poids a 60 % en poids.
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Film respirant selon I'une quelconque des revendications précédentes, dans lequel le au moins un matériau de
charge comprenant un carbonate de calcium broyé est un carbonate de calcium naturel broyé, un carbonate de
calcium précipité, un carbonate de calcium modifié, un carbonate de calcium traité en surface, ou un mélange de
ceux-ci, et de préférence un carbonate de calcium naturel broyé.

Film respirant selon I'une quelconque des revendications précédentes, dans lequel le au moins un matériau de
charge comprenant un carbonate de calcium broyé présente

a) une taille médiane de particule en poids dsy de 0,25 wm a 5 um, de préférence de 0,5 um a 4 um, et le plus
préférentiellement de 0,6 pum a 1 um déterminée avec un dispositif Sedigraph 5100 ou 5120 dans une solution
aqueuse de Na,P,0; a 0,1 % en poids, et/ou

b) une taille de particule de coupe supérieure dgg < 12,5 um, de préférence < 10 um, plus préférentiellement
< 7,5 pm et le plus préférentiellement < 3 déterminée avec un dispositif Sedigraph 5100 ou 5120 dans une
solution aqueuse de NayP,0; a 0,1 % en poids, et/ou

c) une finesse telle qu'au moins 70 %, encore plus préférentiellement au moins 75 % en poids et le plus
préférentiellement au moins 80 % en poids de toutes les particules présentent une taille de particule < 1 pm.

Film respirant selon I'une quelconque des revendications précédentes, dans lequel le au moins un matériau de
charge comprenant un carbonate de calcium broyé présente une surface spécifique (BET) de 0,5 a 50 m2/g, plus
préférentiellement de 0,5 & 35 m2/g, et le plus préférentiellement de 0,5 a 15 m2/g, telle que mesurée en utilisant
de l'azote et le procédé BET selon I'ISO 9277.

Film respirant selon I'une quelconque des revendications précédentes, dans lequel le au moins un matériau de
charge comprenant un carbonate de calcium broyé présente une teneur totale en humidité résiduelle de 0,01 a 0,2
% en poids, de préférence de 0,02 a 0,15 % en poids, et le plus préférentiellement de 0,04 a 0,15 % en poids, sur
la base du poids sec total du au moins un matériau de charge comprenant un carbonate de calcium broyé.

Film respirant selon 'une quelconque des revendications précédentes, dans lequel le produit de matériau de charge
traité en surface présente une absorption d’humidité de 0,1 a 1 mg/g, de préférence de 0,2 a 0,9 mg/g, et le plus
préférentiellement de 0,2 & 0,8 mg/g, a une température de 23 °C (= 2 °C).

Film respirant selon 'une quelconque des revendications précédentes, dans lequel le produit de matériau de charge
traité en surface présente une température d’apparition de substances volatiles > 250 °C, de préférence > 260 °C,
et le plus préférentiellement > 270°C.

Film respirant selon 'une quelconque des revendications précédentes, dans lequel le film présente un poids de
base de 5 a 10 g/m2, de préférence de 6 & 10 g/m2, plus préférentiellement de 7 &4 9 g/m2 et le plus préférentiellement
d’environ 8 g/m2.

Procédé de production d’un film respirant présentant un poids de base de 1 @ 10 g/m2 selon la revendication 1
comprenant les étapes consistant a :

a) fournir une composition comprenant au moins un polymere thermoplastique et un produit de matériau de
charge traité en surface, et

b) former un film a partir de la composition de I'étape a), et

c) étirer le film obtenu a I'étape b) dans au moins une direction,

dans lequel le produit de matériau de charge traité en surface comprend
A) au moins un matériau de charge comprenant un carbonate de calcium broyé présentant

- une taille médiane de particule en poids dsy dans la plage allant de 0,1 um a 7 um déterminée avec un
dispositif Sedigraph 5100 ou 5120 dans une solution aqueuse de Na,P,0- a 0,1 % en poids,

- une taille de particule de coupe supérieure dgg < 15 pm déterminée avec un dispositif Sedigraph 5100
ou 5120 dans une solution aqueuse de Na,P,0; & 0,1 % en poids,

- une finesse telle qu’au moins 65 % en poids de toutes les particules présentent une taille de particule <1 pum,
- une surface spécifique (BET) de 0,5 a 150 m2/g, telle que mesurée en utilisant de 'azote et le procédé
BET selon I'ISO 9277, et
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- une teneur totale en humidité résiduelle < 1 % en poids, sur la base du poids sec total du au moins un
matériau de charge comprenant un carbonate de calcium broyé, et

B) une couche de traitement sur la surface du au moins un matériau de charge comprenant un carbonate de
calcium broyé comprenant

i. un mélange d’esters d’acide phosphorique d’un ou de plusieurs monoesters d’acide phosphorique et
produits réactionnels salés de ceux-ci et/ou d’un ou de plusieurs diesters d’acide phosphorique et produits
réactionnels salés de ceux-ci, et/ou

ii. au moins un acide carboxylique aliphatique saturé linéaire ou ramifié et les produits réactionnels salés
de celui-ci, dans lequel le au moins un acide carboxylique aliphatique saturé linéaire ou ramifié est sélec-
tionné dans le groupe consistant en les acides carboxyliques consistant en I'acide pentanoique, I'acide
hexanoique, I'acide heptanoique, I'acide octanoique, I'acide nonanoique, I'acide décanoique, I'acide un-
décanoique, l'acide laurique, I'acide tridécanoique, 'acide myristique, I'acide pentadécanoique, I'acide
palmitique, I'acide heptadécanoique, I'acide stéarique, I'acide nonadécanoique, I'acide arachidique, I'acide
hénéicosylique, I'acide béhénique, I'acide tricosylique, I'acide lignocérique et les mélanges de ceux-ci, et/ou
iii. au moins un aldéhyde aliphatique et/ou les produits réactionnels salés de celui-ci, et/ou

iv. au moins un polydialkylsiloxane, et/ou

v. des mélanges des matériaux selon i. a iv.,

dans lequel le produit de matériau de charge traité en surface comprend la couche de traitement en une quantité
de 0,1 a 3 % en poids, sur la base du poids sec total du au moins un matériau de charge comprenant un carbonate
de calcium broyé.

Procédé selon la revendication 12, dans lequel la composition fournie a I'étape a) est un mélange maitre ou un
composeé obtenu en mélangeant et/ou en malaxant le au moins un polymeére thermoplastique et le produit de matériau
de charge traité en surface pour former un mélange et en formant en continu des pastilles a partir du mélange
obtenu sous I'eau.

Utilisation d’un produit de matériau de charge traité en surface comme charge dans un film respirant présentant un
poids de base de 1 & 10 g/m2, dans laquelle le produit de matériau de charge traité en surface comprend

A) au moins un matériau de charge comprenant un carbonate de calcium broyé présentant

- une taille médiane de particule en poids ds, dans la plage allant de 0,1 um & 7 um déterminée avec un
dispositif Sedigraph 5100 ou 5120 dans une solution aqueuse de Na,P,0- & 0,1 % en poids,

- une taille de particule de coupe supérieure dgg < 15 um déterminée avec un dispositif Sedigraph 5100
ou 5120 dans une solution aqueuse de Na,P,0; & 0,1 % en poids,

- une finesse telle qu’au moins 65 % en poids de toutes les particules présentent une taille de particule <1 um,
- une surface spécifique (BET) de 0,5 a 150 m2/g, telle que mesurée en utilisant de I'azote et le procédé
BET selon I'ISO 9277, et

- une teneur totale en humidité résiduelle < 1 % en poids, sur la base du poids sec total du au moins un
matériau de charge comprenant un carbonate de calcium broyé, et

B) une couche de traitement sur la surface du au moins un matériau de charge comprenant un carbonate de
calcium broyé comprenant

i. un mélange d’esters d’acide phosphorique d’un ou de plusieurs monoesters d’acide phosphorique et
produits réactionnels salés de ceux-ci et/ou d’un ou de plusieurs diesters d’acide phosphorique et produits
réactionnels salés de ceux-ci, et/ou

ii. au moins un acide carboxylique aliphatique saturé linéaire ou ramifié et les produits réactionnels salés
de celui-ci, dans laquelle le au moins un acide carboxylique aliphatique saturé linéaire ou ramifié est sé-
lectionné dans le groupe consistant en les acides carboxyliques consistant en I'acide pentanoique, I'acide
hexanoique, I'acide heptanoique, I'acide octanoique, I'acide nonanoique, I'acide décanoique, I'acide un-
décanoique, l'acide laurique, I'acide tridécanoique, 'acide myristique, I'acide pentadécanoique, I'acide
palmitique, I'acide heptadécanoique, I'acide stéarique, I'acide nonadécanoique, I'acide arachidique, I'acide
hénéicosylique, I'acide béhénique, I'acide tricosylique, I'acide lignocérique et les mélanges de ceux-ci, et/ou
iii. au moins un aldéhyde aliphatique et/ou les produits réactionnels salés de celui-ci, et/ou
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iv. au moins un polydialkylsiloxane, et/ou
v. des mélanges des matériaux selon i. a iv.,

dans laquelle le produit de matériau de charge traité en surface comprend la couche de traitement en une quantité
de 0,1 a 3 % en poids, sur la base du poids sec total du au moins un matériau de charge comprenant un carbonate
de calcium broyé.

Article comprenant un film respirant présentant un poids de base de 1 & 10 g/m2 selon I'une quelconque des
revendications 1 a 11, dans lequel I'article est sélectionné dans le groupe consistant en des produits d’hygiéne, des
produits médicaux, des produits de soins de santé, des produits filtrants, des produits géotextiles, des produits
agricoles, des produits horticoles, des vétements, des produits de chaussure, des produits de bagage, des produits
ménagers, des produits industriels, des produits d’emballage, des produits pour batiment, et des produits de cons-
truction.

Utilisation d’un film respirant présentant un poids de base de 1 & 10 g/m2 selon I'une quelconque des revendications
1 a 11 dans des applications hygiéniques, des applications médicales, des applications de soins de santé, des
matériaux de filtration, des produits de géotextile, des applications agricoles, des applications horticoles, des véte-
ments, des produits de chaussure, des produits de bagage, des applications domestiques, des applications indus-
trielles, des applications d’emballage, des applications dans le batiment, ou la construction.
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Fig. 1
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